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Since the American Engineer has been en- 
larged and combined with the Shop Sec- 
tion of the Railway Age Gazette, it has 
been the practice to furnish the subscribers 
in America with copies of the eight Daily Railway Age Gazettes, 
issued during the Master Mechanics’ and Master Car Builders’ 
conventions during June. This has obviated the necessity of 
publishing a report of these conventions in the July number of 
the American Engineer. It was felt that the foreign subscribers 
to the American Engineer would not be specially interested in 
the Dailies and because of the additional expense involved they 
were not sent to them last year. It is the purpose to follow the 
same practice this year, although we shall be glad to furnish the 
Dailies to any of the foreign subscribers that express a desire 
to have them. 


June Dailies 
for Foreign 
Subscribers 


In most locomotives of the Mallet articu- 


Ratio of lated type, it is desired to have the same 
Compound : . a 

: amount of power delivered to both groups 
Cylinders 


of wheels, and great care is given to so 
distribute the weight that the amount on each group will be 
the same. Long experience with two-cylinder compound en- 
gines has settled approximately the correct ratio of the area 
of the high to the low pressure cylinders. The same basis has 
been used for Mallet locomotives and a ratio from 2.4 to 2.5 has 
been accepted as good practice. In cases, however, where 
there are different numbers of drivers in the two groups, as 
has occurred on a few’ designs in this country, the designer is 
in a practically unknown and uncharted region. Furthermore 
it is sometimes possible to obtain a much more satisfactory de- 
sign if an unequal distribution of weight on the two groups 
is allowed, even if there are the same number of wheels in each. 

The first discussion of this interesting and important phase 
of the design of the Mallet locomotive to appear, in this coun- 
try at least, is given on page 237 of this issue, under the head- 
ing of “Distribution of Power in Mallets,” by Paul Weeks. 
Mr. Weeks has studied this subject most thoroughly, and has 
had an opportunity to experiment and prove the correctness of 
his contentions in practice. He points out exactly how the 
correct proportion of cylinders can be obtained under any con- 
dition of weight distribution and develops a new formula for 
giving the tractive effort of Mallet compound locomotives which 
is applicable to all cylinder proportions. 


Water An interesting detail in connection with 

the Lake Shore & Michigan Southern 
Glass Mikados, which are described elsewhere in 
Shields 


this issue, is the water glass shield. Ac- 
cording to the report of the chief inspector of locomotive boil- 
ers for the year ending June 30, 1912, there were 165 accidents 
because of burst water glasses, resulting in one fatality and 168 
injuries; there were also eight accidents because of defective 
water glass cocks and appurtenances. The accidents charge- 
able to the burst water glasses may be divided into two gen- 
eral classes—flying glass, and those due to scalding from the 
escaping steam and hot water. A shield made of wire netting 
—and these have been extensively used in the past—will not 
stop the finer particles of flying glass unless the mesh is very 
fine, in which case it is difficult and almost impossible to see 
the water level in the glass. Moreover the wire netting shields 
do not protect the enginemen from injury from the escaping 
steam and hot water. For this reason the government author- 
ities have discouraged its use. 

A general type of shield, which has met with much favor, 
has been that with a case fitted with slabs of heavy glass, ar- 
ranged so that the water glass may be observed through them 
by either the engineer or fireman from the positions usually oc- 
cupied by them in their work. There are several classes of this 
type of shield. An objection to some of the earlier forms was 
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that although injuries due to flying glass were eliminated, the 
shields were open at the bottom so that the escaping hot water 
would scald the firemen when in the act of shutting off the 
lower water glass cock. To remedy this difficulty the shields 
were closed at the bottom and opened at the back, so that the 
escaping water would be deflected against the boiler head. 
These are more satisfactory, but where the holes for the es- 
caping water are not made sufficiently large the pressure due 
to the bursting of the tubular glass causes the heavy glass in 
the shield to break or crack. The new shield on the Lake 
Shore overcomes these difficulties by providing a discharge pipe 
to carry the water downward out of the cab and is of a suf- 
ficient size to prevent any possibility of the heavy glass in the 
shield being broken when the tubular glass bursts. 


A 24 in. diameter cylinder requires a mean 


Larger 3 
L ; effective pressure equal to about 84 per 
motive . . . 
— cent. of that required by a 22 in. diameter 
Cylinders cylinder when giving the same horse power 


at the same speed. A 23 in. diameter cylinder 
per cent. of the mean effective pressure of the 22 in. diameter 
cylinder for the same horse power. In other words, a loco- 
motive having 24 in. diameter cylinders will deliver the same 
horse power or tractive effort with a considerably shorter cut- 
off than the 22 in. diameter cylinder provided the port areas 
are of sufficient size to keep up the admission pressure equally 
well in both cases. Economy in steam consumption on the basis 
of pounds of steam per indicated horse power per hour, will in- 
crease proportionally to the point of cut-off, other things being 
equal. The shorter the cut-off the greater the economy. 
When using saturated steam a larger cylinder than actually 
necessary for the power is not advisable, as the increase in 
the condensing effect from its larger surface will largely over- 
come the gain made by the shorter cut-off and the longer ex- 
pansion. On the other hand, with superheated steam this 
difficulty does not appear and there is no objection to using 
the larger cylinders if the clearance and weight limits will 
permit it. It has been found that with low speeds at very long 
cut-off there is no gain by superheating, and the indications are 
that the value of superheated steam increases with the shorten- 
ing of the cut-off, although probably not at the same rate. All 
of these conditions point toward the advantage of using larger 
cylinders than have been considered proper heretofore. Another 
feature that should not be overlooked is the fact that less steam 
per stroke may permit the use of a smaller valve, and a smaller 
valve usually means a lighter one. An objection that immedi- 
ately arises to the suggestion of increasing the size of the cylin- 
ders is the fact that it will make the engine slip more easily at 
starting, and this of course is true. Slipping, however, depends 
on both the admission pressure and the point of cut-off in the 
cylinder, and any troubles of this kind may be easily overcome 
by a partial opening of the throttle, thus reducing the admission 
pressure, or by shortening the cut-off somewhat. The former 
is probably the better practice. In starting an amount of power 
less than that required to slip the drivers must be used, and this 
power may be obtained as well from a large cylinder as from 
a smaller one. 


requires 92 


The new 2-8-2 type locomotives for the 


— Lake Shore & Michigan Southern are in- 
=r teresting, not so much because of their 
Mikados 


very large size, as they have been nearly 
equaled in this respect by several previous designs, nor on 
account of their great power, as they are exceeded in this par- 
ticular by others already in operation; but because of the de- 
sign and arrangement of various detail features. For in- 
stance, vanadium alloy steel is used to a larger extent on this 
locomotive than any previous one with the possible exception 
of No. 50,000. It has been specified after a fairly long period 
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of experiment with the material, and the indications are that 
steel alloyed with vanadium is proving all that its champions 
expected. In this case it is used for the frames, axles, main 
rods, springs, piston rods and in the cylinders of all the loco- 
motives, in addition to the valve motion parts of ten of them. 
There is, however, no apparent reduction of section or weight 
on any of these parts with the exception of the axles where, 
it is claimed, three of them are from 34 in. to 1 in. less in 
diameter than would have been required with a heat treated 
carbon steel of the ordinary quality. 

Very long driving boxes have been applied on the main 
axles for the first time in a locomotive of this type. Boxes 
of this kind have been experimentally used on a few very 
heavy passenger locomotives with considerable success. The 
main driving box of a locomotive wears much faster than the 
others and it has been found in the cases of passenger loco- 
motives, at least, that these long boxes will about equalize the 
wear of all of the boxes on the locomotive. Causes that lead 
to increased wear also imply increased friction and a remedy 
for the former will also probably result in considerable decrease 
with this box. A novelty is 
noted at this point in connection with carrying projections 
from the frame braces around the inside of the faces of the 
pedestal jaws and forming the seat for the shoes and wedges 
entirely on these extensions instead of half on the frame and 
half on the brace as has been the practice with the previous 
boxes of this width. From a maintenance standpoint the ar- 
rangement of the whole design at the main journals can excite 
but favorable comment. 


in the tendency toward heating 


An auxiliary lubricator which insures a positive and in 
creased supply of oil to the cylinders when the throttle is open, 
an efficient shield around the water glass, permanent and rigid 
fastenings for the various pipes, and an arrangement whereby 
the fireman’s hose for sprinkling down the coal is provided 
with cold water from the tank instead of hot water from the 
boiler, are among the other details that add to the interest in 
this design. 


While the steel passenger car expert can 


p Steel properly object that there was compara- 
speed tively little of value to him in the thirteen 
Cars 


papers presented at the Railway Session of 
the American Society of Mechanical Engineers on April 8; to 
railway motive power department men in general, as well as 
to the layman, there were matters of great interest and value 
brought out in this discussion. Summing up the meeting as a 
whole, the evidence is clear that, in the minds of the experts 
who prepared the papers, the all-steel passenger car is the 
preferable construction. A small amount of natural or artificial 
wood can be permitted on the interior finish, but the under- 
frame, superstructure framing, exterior sheathing and mold- 
ings should be of steel. There were no definite recommen- 
dations made as to the value of the all center sill or the all 
side supported car. Advocates of both designs were heard, and 
it appears that both are in successful use. There was, how- 
ever, a uniformity of opinion in favor of a very heavy and 
strong end construction for the body of the car. One of the 
speakers advocated, and described at some length, a design of 
vestibule which is built somewhat weaker than the car body 
structure, and is arranged to collapse in the case of a severe 
collision shock. The contention is that, in its destruction, it 
will absorb the momentum of the train and reduce the effect 
of the shock on the passengers, and, at the same time, protect 
the car body from damage. No objection was raised to this 
suggestion, although it is but fair to state, there was but little 
time given for the discussion of the papers. Those who care 
to present their views on any phase of the subject may submit 
them in writing and they will be published in the journal of 
the society. Another recommendation that was allowed to go 
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by default, because of lack of time for discussion, was that 
six-wheel truck frames should be of the built up, wrought steel 
design. 

Possibly the paper that aroused the greatest amount of in- 
terest was the one by C. D. Young, on the painting of steel 
passengers cars, in which he described the method that has 
been in experimental use at the Altoona shops of the Pnnsyl- 
vania, wherein the complete car is placed in an over and sub- 
jected to a high temperature after receiving each coat of paint. 
This rapidly dries the paint and reduces the amount of time 
required for painting a steel passenger car by about ten days. 
When used in connection with a suitable mixture of paint and 
rarnish, it is believed that this practice will produce a much 
more durable wearing surface on both the interior and exterior 
of the car. A liberal extract of this paper, including a descrip- 
tion of the oven and the schedule for applying the different 
coats of paint to the car, is found on page 245 of this issue. 
On the Hudson & Manhattan Railway, where the cars are sub- 
jected to extreme ranges of temperature due to their combi- 
nation surface and tunnel operation, a method of*artificially dry- 
ing the finish on the interior of the car by means of electric 
heating has been very successful. Approximately the same tem- 
peratures and methods are used as on the Pennsylvania, but as 
it is not necessary to maintain the same high and durable finish 
on the exterior that is required for steam railway practices, no 
special oven is employed. Special paint formulas had also to 
be developed by this company for this work. 


While the waste of time and the conse- 
quent waste of money on railroads is not 
so great as some of the efficiency men 
would have us believe, there are a great 
many points where savings could be made by more careful 
planning and assigning of the work. example, in the 
office, there are many assignments to be made, some 


Saving Time 
in the 
Drawing Office 


For 
drawing 
of them relating to work that is of great importance and re- 
quiring the thought and labor of possibly months; while others, 
although they may be of prime importance, require only a few 
hours or, at most, a few days to complete. If the man in 
charge of the drawing office familiarizes himself with the gen- 
eral run of work to be handled, he can develop a plan of as- 
signment that will permit of a minimum of time being lost in 
shifting from one job to another. 

This is a matter that needs more consideration in many draw- 
ing offices. It is not uncommon to 
important piece of designing in hand, called upon to do 
some minor work every few days. This breaks in on his cal- 
culations and on his trend of thought; he loses time in changing 
to the new work and in changing back again and finding just 
where he left off. As long as railroad requirements remain 
what they are, it will not be possible to eliminate such losses 
entirely. There will always be times when the general man- 
ager or the superintendent of motive power wants some piece 
of information in a hurry and it will be necessary to break in 
on the work of some man or men; in some cases it is even 
necessary to take the whole office force off their assignments and 
put them on special work that is of the utmost importance to the 
company. There is, however, an opportunity, by the careful 
study and selection of the men who are employed and by a 
study of the class and quantity of the work passing through the 
office, to reduce these interruptions of the office routine to a 
minimum. 

It is difficult to apply a hard and fast rule to every case; 
indeed, it is doubtful if such a thing is possible, but a method 
that has given considerable satisfaction in at least one case is 
that of assigning the jobs which are likely to require consider- 
able time, as well as mature judgment, to a selected number 
of men, leaving the smaller or what might be termed transient 
work to the younger and less experienced ones. By following 


find a draftsman who has an 


ENGINEER. 229 


this plan it is possible, to a large extent, to eliminate the inter- 
ruption of the more important work, as, if some rush order 
comes in it can generally be handled by one of the minor 
draftsmen whose work will be least disturbed by the interrup- 
tion. The important feature of this method is that while it 
provides, among the minor draftsmen, for the necessary flex- 
ibility in the office force, it permits of the older men going on 
with their more important work, completing it and getting other 
assignments, instead of having a design or a set of calculations 
hanging fire, partly completed, for months, while a file of 
correspondence accumulates containing, for the most part, ex- 
cuses and explanations for the non-completion of the work. 
Most drawing offices are under-manned, which, in itself, tends 
against efficiency, and the higher officers should be brought to 
realize that an adequate payroll can be made to more than 
offset itself and that their part in such an efficiency program is the 
providing of the funds necessary to secure enough men of 
the right character. sy 

A cause which contributes freely toward the waste of time, 
not only on the part of the draftsmen, but those above them, 
is the inability of a great many railroad employees to make an 
intelligent report. Very commonly, if a draftsman is instructed 
to make an investigation and prepare a report on his findings, 
he hands in a document which, if any information is to be ob- 
tained from it, requires long study and remaking on the part 
of the higher officer. It is quite possible that the chief drafts- 
man or the mechanical engineer may wish to discuss the matter 
at issue over the telephone with some one else; there may be 
considerable at issue, with the possibility of a large expenditure 
of money involved. In such a case the man who is discussing 
the report needs the information where it is instantly available 
for the answering of any question that may arise. What he 
wants is a plain, intelligent report, arranged logically and as 
briefly as clearness will permit; what he gets, nine times out 
of ten, is a jumble of words, probably not even paragraphed, 
with some points that amount to little enlarged upon several 
times, and others of great importance given almost no atten- 
tion. If the matter under consideration can be covered in a 
report of a few words, it should be done; the most important 
points should be emphasized, but above all there should be a 
sequence and logical order to the sentences. If, for example, 
a report on a locomotive is being prepared it is not logical to 
deal with the axles in one sentence and with the throttle valve 
in the next, yet things as inconsistent as this are by no means 
uncommon. 

Too much stress may be laid upon brevity, which while very 
desirable, should not be permitted to affect the clearness of the 
report. There are frequently matters which cannot be dealt 
with in report form without going to considerable length. and in 
such cases a summary may often be used to advantage. This 
summary should deal briefly with the more important conclu- 
sions and refer, when possible, to the specific items in the de- 
tailed report; but even when it is necessary in preparing a re- 
port, to go to considerable length, logical order and concise- 
ness should not be lost sight of. 

While the making of reports has been referred to here only in 
connection with the drawing office, the same considerations apply 
anywhere in the mechanical department. The road foreman of en- 
gines and the engine house foreman in making reports to the mas- 
ter mechanic, the master mechanic in reporting to the superin- 
tendent of motive power, and the latter reporting to the general 
manager, should all endeavor to so shape their reports that they 
will save their own time and that of their superiors, for a poorly 
constructed report is quite likely to react on the maker by being 
sent back for reconsideration and reconstruction. This is a sub- 
ject which should be given serious attention in apprentice 
schools; but those men who have not the opportunity of attend- 
ing such schools may improve and broaden themselves greatly 
by reading and self-education, keeping always in mind that what 
is required is brevity, consistent with clearness. 
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a on Lawford H. Fry recently presented a pa- 

" ; per before the Institution of Locomotive 

eee Engineers in London, in which he analyzed 
Practice 


the general features and principal dimen- 
sions of typical modern locomotives in the United States and 
Europe for the purpose of obtaining an idea of the general 
trend of locomotive practice at the beginning of the present 
year. The locomotives selected include examples of the latest 
designs from fourteen American, twelve British, four French, 
three German, one Italian and one Belgian railway. The 
European roads selected have about 64,000 miles of track and 
about 60,000 locomotives, while the American roads have about 
57,000 miles of track and about 15,000 locomotives. The ex- 
amples of freight locomotives range in total weight from 100,000 
Ibs. for the North British 0-6-0 type, to 540,000 Ibs. for the 
Virginian 2-8-8-2 type. Between these extremes the other loco- 
motives fall more or less clearly in three groups according to 
the nationality. At the lighter end are the British, and at the 
heavier end the American, while the continental engines take 
intermediate positions. Mr. Fry states that the average Amer- 
ican freight locomotive is about twice as heavy as the average 
3ritish, while the heaviest American is over three times the 
weight of the heaviest British. He points out that this con- 
dition is not because of undue conservatism on the one side, 
or the tendency to exaggeration on the other, but that it is 
legitimately produced by the the conditions of 
the traffic in the two countries. In Great Britain there are about 
1,800 inhabitants per mile of railway, the United 
States there are only about 450. From the longer hauls thus 
necessitated in this country, as well as because of the larger 
quantities of raw material to be handled, it follows that, while 
in England it is economical to provide an intensive service 
with a large number of trains of moderate weight, in the 
United States less frequent and more heavily loaded trains give 
more economical results. In this connection it is noted that in 
England there are 12.1 locomotives for each 10 miles of road, 
while in America there are only 2.7 locomotives for each 10 
miles of road. 

A study of the locomotive types in use in the various coun- 
tries indicates that in Great Britain, while the lighter types, 
such as the 0-6-0 and the 0-8-0 in freight service and the 4-4-0 
and the 4-4-2 type in passenger service, are still used, the 4-6-0 


difference in 


while in 


type is becoming more popular in passenger service as the de- 
mand for increased power becomes greater. In freight service 
the 2-6-0 type is being introduced on several railways. It thus 
appears that the tendency is toward the ten wheeler for pas- 
senger service and the mogul type for freight service, although 
tank engines have given excellent results on some lines. All 
but three of the British engines shown in a table included in 
the paper, were equipped with superheaters, and the indication 
is that an increasingly large number of new engines will be 
provided with superheaters. All the engines are single expan- 
sion, and it appears that the compound is hardly more than 
holding its own in Great Britain. In speaking of compound- 
ing, Mr. Fry said that although there are greater advantages 
in compounding with passenger than with freight engines, it 
appears that the determination as to whether the advantages 
or disadvantages are greater is largely a matter of nationality, 
the English and American believing the disadvantages to be 


most prominent, while the continental designers think other- 
wise. He is unable to see why four single-expansion cylin- 
ders should be used under any conditions. 


In France, the freight service is being handled mainly by the 
2-8-0 and the 2-10-0 types, and the passenger service by 4-6-2 
type locomotives. Four-cylinder, compound engines are being 
maintained in spite of the introduction of superheaters. When 
superheat was first introduced there was a tendency to revert 
to single expansion, but the evidence is now clear that com- 
pounding is just as advantageous with superheat as with satu- 
rated steam. 
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The German locomotives selected are all of three railways, 
two being in South Germany and the Prussian State Railway 
in North Germany. The South German engines are all of the 
four-cylinder, compound, superheater design. The 2-8-0 type 
and the 0-10-0 type are used for freight service, and the 2-6-2 
type and the 4-6-2 type for passenger service. The South Ger- 
man roads are alone in Europe in using bar frames of the 
American pattern. On the Prussian State Railways the 0-8-0 
and the 0-10-0 type, two-cylinder, superheater locomotives are 
used for freight service, while the 4-4-0 and the 4-6-0 type are 
used for passenger service. For heavy, high speed, passenger 
service, superheater, 4-6-0 type locomotives, both simple and 
compound, have been employed. The results from the com- 
pound, however, have been so satisfactory that it is probable 
that the Prussian State Railway will return permanently to 
compound cylinders for the heaviest class of high speed loco- 
motives. 

In Italy the heaviest freight traffic is handled with 0-10-0 
type locomotives, with four compound cylinders and saturated 
steam. In passenger service the trains do not operate at very 
high speeds and locomotives of the 2-6-2 type have given very 
satisfactory results. A Pacific type has been introduced but, 
for the present at least, this engine is more powerful than is 
necessary, and is so heavy that it cannot be used on all parts 
of the railway. Passenger engines in Italy are being fitted with 
superheaters and four cylinders, in most cases. 

The conclusion for the United States indicates the 2-8-2 
and the Mallet types for freight service and the 4-6-2 type 
for passenger service, to be the present tendency. It is pointed 
out that compounding is but little used and that superheating 
is being generally introduced, but not quite so widely as in 
Europe. In his general conclusion, Mr. Fry states that com- 
pounding shows a revival on roads where it has been 
possessed by the introduction of superheating, and while there 
is plenty of evidence that economy in coal can be effected by 
the double expansion of the steam, the engineer who decides 
to forego it for the sake of simplicity, will do so in very good 
company. 
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NEW BOOKS 


Book of 
4 in. x 6% in. 


Natioral Tube Company, Pittsburgh, Pa. 


Price, $2. 


Standards. 559 pages, 
This beok is strictly a pipe handbook, is printed on thin paper 
50 that it is not quite 5¢ in. thick, and is a handy size for pocket 
use. Several pages are devoted to a descriptive article covering 
the main process of manufacturing both welded and seamless 
tubes. There are a number of pages which give weights, dimen- 
sions, threads per incil, test pressures, sections of joints, specifica- 
tions, etc., of the various kinds of pipes and tubings. Several 
pages describe, illustrate and contain tables in regard to lap-weld 
end seamless tubes, upset and expanded, wrought pipe bends, 
butted and strapped joints, etc. Considerable prominence is 
given to strength of tubes and cylinders under internal fluid 
rressure and collapsing pressures. Considerable attention 1s 
devoted to the mechanical properties of solid and tubular beams, 
cf usual and unusual shapes. Chapters are included giving 
information in regard to water, gas, steam and air. It has 
not been the intention to go very deeply into these various 
subjects, only in-so-far as they concern tubular products. There 
is a large collection of tables, such as fifth roots and fifth 
power, decimals of a foot for each 1/64 of an inch, etc. Several 
pages are devoted to area and weight factors for tubes and 
pipes. A table showing properties of tubes and round bars is 
given with an explanatory article. The Metric system is in- 
cluded with conversion methods for most of the more commonly 
used measures, including temperatures. A table of wire and 
sheet metal gages as adopted by the Association of American 
Steel Manufacturers is given. A glossary of terms used in the 
pipe and fittings trade will also be found. 

















LARGE MIKADOS FOR THE LAKE SHORE 


Heaviest Locomotives of Their Type Replace 
Powerful Consolidations with Decided Economy. 


The heavier class of freight service on the Lake Shore & 
Michigan Southern is very largely handled by consolidation type 
locomotives. These are equipped with superheaters and are 
among the heaviest and most powerful of their type in this 
country. Traffic conditions on many parts of the Lake Shore 
seem to be well adapted for developing the advantages of the 
Mikado type locomotive to the fullest extent. This is proved by 
the service of twenty 2-8-2 type locomotives of the largest size 
which this company has recently received from the American 
Locomotive Company. Although the tractive effort has been 
increased but 22% per cent., as compared with the consolidation 
type of locomotive used, the tonnage rating for main line work 
gives the new Mikados 4,300 Ibs., while the superheater consolida- 
tion locomotives are rated at 3,200 tons. 
nearly 35 per cent. 

The new engines are the heaviest of their type on our records, 
having a total weight of 322,000 lbs., and represent the latest prac- 
tice in design in every particular, although they have no new or 
untried general features. With a steam pressure of 190 Ibs. the 
tractive effort is 56,000 lbs. This is 4,800 lbs. less than the 
Chesapeake & Ohio Mikados, illustrated on page 128 of the March 


This is an increase of 


ular service over various divisions, shows what they are doing in 
every day work. The consolidations with which they are to be 
compared have a total weight of 239,500 Ibs., of which 214,400 
Ibs. is on drivers. The tractive effort is 45,800 lbs., the cylinders 
are 25 in. x 32 in., steam pressure 200 lbs. and the drivers 63 
in. in diameter. They are equipped with superheaters having 
about 600 sq. ft. of superheating surface and the evaporating heat- 
ing surface of the boiler is 3,023.1 sq. ft. On the eastern divisioa 
out of Collinwood, the consolidations have a tonnage rating of 
3,200 tons, while the Mikados are given 4,300 tons. Out of 
Seneca, the consolidations have a rating of 2,600 tons, while the 
Mikados are given 3,500 tons. On the Franklin division, out of 
Youngstown, the consolidations are given 3,400 tons and the 
Mikados 4,300 tons, while on the Toledo division the consolida- 
tions have 3,000 tons and the Mikados 3,500 tons. 

In addition to the increase in power which would be expected 
with a larger engine, there has also been a notable economy of 
coal and water. Records taken from the Eastern and Michigan 
divisions give a somewhat unfair comparison which, however, in- 
dicates what may be expected under ordinary operating condi- 
tions. The average for three trips of a superheater consolidation 




















Heaviest Mikado Type Locomotive; Lake Shore & Michigan Southern. 


issue of this journal, which are the most powerful of their type. 
The Lake Shore engines have a reasonably high factor of ad- 
hesion, the ratio being 4.37 as compared with 4.00 on the Chesa- 
peake & Ohio engine. It is the practice of this company to use 
a fairly high ratio of weight on drivers to tractive effort, for the 
purpose of giving ample adhesion when the tires have been worn 
nearly to the limit. The importance of this feature will be readily 
understood when it is considered that if the tires are worn 2 in., 
thus reducing the diameter of the wheels by 4 in., and if at the 
same time the cylinders have increased % in. in diameter, the 
tractive effort will be raised to nearly 62,000 lbs. This reduces 
the factor of adhesion from 4.37 to 3.95. Although these engines 
are being operated with 190 lbs. steam pressure, they are de- 
signed for a pressure of 200 lbs., so that a tractive effort can be 
increased to 59,000 Ibs. if desired. 

An idea of the power of these locomotives can probably best 
be obtained from a knowledge of the trains they are hauling on 
the road. A profile of the section between Carson and Coalburg, 
Ohio, is shown in one of the illustrations. The maximum grade 
for the direction in which the test runs were made is 16 ft. to the 
mile. The average train for three runs over this section con- 
tained 100 cars having a tonnage of 6,345 tons and was hauled 
at an average speed, excluding delays, of 14.58 miles per hour. 
These, of course, are test runs, but a comparison of the ton- 
nage rating of these locomotives and the consolidations in reg- 
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locomotive having a total weight of 241,000 Ibs. shows that it 
burns 15.9 tons of coal per trip of about 130 miles when hauling 
a 60-car train of 2,335 tons. This gives 8.17 miles per ton of 
coal, or 19,100 ton-miles per ton of coal. The average of three 
trips over the same division with a Mikado is 12.85 tons of coal 
when hauling a train that averaged 70 cars of 3,203 tons. This 
is 10.1 miles per ton of coal and 32,400 ton-miles per ton of coal. 
Although the figures for the Mikado are favorably affected by 
the cars in the train being more heavily loaded, still the condi- 
tions are normal to ordinary operation. 

The difference between an increased hauling power of from 35 
to 40 per cent. and an increased tractive effort of 22%4 per cent. 
can only be attributed to the increased boiler capacity. If the 
equivalent heating surface (evaporating heating surface plus 1% 
times the superheater heating surface) is taken for the two loco- 
motives under comparison, and the same rate of evaporation is 
assumed for each, it will be seen that the Mikado is well over 50 
per cent. more powerful as a steam maker than the consolidation. 
This indicates that to make as good a record as it did, the con- 
solidation had to evaporate at a considerably higher rate per 
square foot of heating surface in these tests. If a comparison is 
made on the basis of theoretical maximum horsepower delivered 
with 700 ft. per minute piston speed, it will be seen that the 
Mikado is about 40 per cent. more powerful than the consolida- 
tion and, when operating under these theoretical conditions, it 
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will evaporate about 5 per cent. less per square foot of evaporative 


cator valve, Franklin pneumatic fire doors, feed water connec- 
heating surface. 


tions, cold water sprinklers, and radial buffers, a special design 
In the following table an opportunity is given for comparing of pipe clamp, a new water glass shield, and very long main 
this design with other large Mikado locomotives of recent design. driving boxes. 


Bead a C80 “me ‘ % An interesting feature of the design is the extensive use of 
oad. Ml. SD. ~-xVU, xr. x VU. . . e : r . . . 

Talay Wer Wis. acuccaiwesenaeeees 322,000 315,000 318,850 303,400 vanadium steel and iron for various parts. This material is used 
Weight on drivers, lbs..............245,100 243,000 243,200 231,000 : usd a 2 : $ 
Der cont. wales on Griters.......... 56.2 bo 4 63 +64 for the main frame, driving springs, piston rods, main and side 
fie eae 56,050 60,800 57,100 60,000 rods, driving axles, trailer springs and main rod straps, as well 
Pater OF GREE 6osik0 ke ccSccceces 4.37 4.00 4.26 3.85 : 


6 “ " . ‘ ° e e 
Average weight per driving axle, Ibs.. 61,250 60,750 60,800 57,750 as for the links, link blocks, pins and bushings in the motion 
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Straight Top Boiler Without Combustion Chamber; Lake Shore 2-8-2 Type Locomotive. 


Cylinders, diameter and stroke, in...27x30 29x28 28x30 28x32 work of ten of the locomotives. The cylinders are also made of 

Diameter of drivers, in.......ccceses 63 56 63 64 ‘ : . 

On SONNE. Ts 666 ke dsdicictens 190 170 180 180 cast iron with a vanadium content. 

Heating surface, evaporating, sq. ft.. 4,730 4,051 4,264 4,627 oe =< ee. . nee oe : 

Heating surface, superheater, sq. ft.. 1,065 845 848 961 Reference to the illustration and table of dimensions will show 

Ratio evap. to super. heat. surface... 4.4 . 48 9:03 4.82 the features of the very large boiler which has been applied. It 

Equivalent heating surface, sq. ft.... 6,328 5,319 5,536 6,069 ‘ 4 ‘ aps a ‘a 

Maximum theoretical horsepower..... 2,610 2,500 2,470 2.470 ~ will be noticed that this design differs from customary practice 

Evaporation per sq. ft. heating : ee eae ee a ae eee” . 
SNR lg ee eee 11.60 12.95 12.15 11.29 in but few particulars. The firebox is of a normal radial stay 





oa ; ; ; arrangement, with two fire doors and does not include a com- 
*Taken at 700 ft. piston speed and 62 per cent. maximum tractive effort. 4 on ; ane. 
+Evaporating surface only, 21 lbs. of water per horsepower hour assumed. bustion chamber. Two inch tubes, 21 ft. in length, are employed 
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Sections of the Firebox and Boiler; Lake Shore Mikados. 


In general features of construction the design is normal and and are distributed in the normal manner. The superheater ele- 


is thoroughly modern in every particular. A number of new’ ments are included in forty-three 534 in. superheater flues. An 
features of a minor, but important, nature have been included, improvement, which is now being applied to a number of the more 
some of them being used on this locomotive for the first time. recent locomotive |! 


boilers, is an inspection manhole, 16% in. in 
Among these might be mentioned the MacBain auxiliary lubri- diameter, located just back of the dome and about 2 ft. ahead of 
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the back tube sheet. The 34 in. liner that stiffens the opening 
around the dome is carried back to include this opening as well. 
The cover plate of the inspection manhole carries the safety 
valve and it takes the place of the auxiliary dome which has 
often been installed at this point.. The stringent requirements of 
the boiler inspection law make it necessary to frequently enter 
the interior of the boiler and since, when this is done through 


Brookfield 
burg 







Corson. 


300 


200 


miles 


Profile of Line from Carson to Coalburg, Ohio. 


the ordinary dome, it requires the removal of the throttle stand 
pipe, this auxiliary manhole is an improvement that is welcomed 
by the inspector. 

Five of the engines are equipped with the O'Connor type of 
fire door flange and all have a full installation of flexible stay- 
bolts with the exception of six longitudinal rows of button head 
radial stays at the top of the crown sheet. There are four 2 in. 
combustion tubes placed in each side water leg. These permit 
air to enter the firebox over the top of the fuel bed and thus 
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in thickness which fits snugly to the inner faces of the jaws. The 
very wide shoes and wedges are fitted to these crosstie extensions 
and have an increased bearing surface of about 350 sq. in. over 
what they would have if they were applied to the frames only. 
The pedestal binder is also of extra width and a second wedge 
bolt is provided for handling the wide and heavy wedge. 

The main journals are 11% in. x 22 in. and the driving box is 
quite similar to the one used on the Delaware Lackawanna & 
Western Pacific type locomotive, which was illustrated and de- 
scribed on page 391 of the August, 1912, issue of this journal. 
Driving boxes of this type have been in experimental service on 
the New York Central Lines for some time, particularly on pas- 
senger locomotives, and have given most satisfactory results. 

A somewhat unusual method of equalization has been em- 
ployed. It has been found that on locomotives of the Mikado 
type where the first two driving wheels and the engine truck are 
equalized together, the springs are difficult to maintain in a level 
position. For this reason it was decided not to carry the forward 
unit back of the first pair of drivers in this case and the engine 
is equalized with the forward pair of drivers and the front truck 
forming one unit and the last three pairs of drivers and the trail- 
ing truck forming the other units on each side in the usual 
manner. 

By the use of vanadium steel the front, rear and intermediate 
axles have been reduced to 934 in. in diameter between the jour- 
nals, which are 11 in. x 12 in. This is 34 in. less, in the case of 
the front and intermediate axles, and 1 in. less in the case of the 
rear axles, than common practice would require for carbon steel 
axles with journals of the above size on locomotives of this type. 
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Main Frames for Lake Shore 2-8-2 Type Locomotive. 


promote combustion. The throttle rod is carried by two V- 
shaped supports swung from the top of the boiler and is held 
at the bottom of the V by a pin extending through the supports 
just above it. This attachment prevents the rod from buckling 
and therefore practically eliminates the lost motion of the throttle 
lever when the throttie is tightly closed. The back head and front 
tube sheet are both stayed with ™% in. boiler steel gusset plates 
which are riveted to 4 in. x 4 in. angles on both the heads and 
the shell. 

Vanadium cast steel frames 61% in. in width and 7 in. deep 
over pedestals are used. The rear frames are in the form of a 
slab 3% in. in width and 15 in. deep, which is spliced to the main 
frame just back of the rear pair of driving wheels. Care has been 
given to provide ample strength at the points of possible failure. 
In addition to using the best material of ample section in the 
main frame, the frame bracing has also been given considerable 
attention. This is noted particularly in connection with the de- 
sign of the lugs on the frame braces where the frame bolts pass 
through. A bearing area for the bolts is provided that will de- 
velop practically their full shearing strength. There are vertical 
frame braces or crossties applied on the rear pedestal jaws of the 
last three pairs of drivers and to the forward jaws of the main 
drivers as well. The construction at the main pedestal is of 
particular interest in connection with the arrangement for the 
application of the very long driving boxes that are used. The 
vertical frame crossties on both sides of this pedestal are con- 
tinued through to the outside of the frame by a projection 1 in. 


Vanadium cast iron is used in the cylinders, which are cast 
integral with the saddles and are interchangeable, right and left. 
30th the cylinders and valves are bushed with Hunt-Spiller gun 
iron and the piston and valve packing rings and the crosshead 
shoes are made of the same material. The diameter of the 
valve and the valve setting are shown in the table of dimensions 
at the end of this article. The valve gear is designed to give a 











Ayers Pipe Clamp. 


cut-off of 88 per cent. in full gear in order to secure the maxi- 
mum tractive effort in starting. 

These locomotives are equipped with an arrangement for forc- 
ing the oil through the feed pipes when the throttle is open, that 
was designed by D. R. MacBain, superintendent of motive power. 
It employs a valve that is held seated by a spring and is so 
located and arranged that its extending stem will be forced in- 
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ward by an extension on the throttle lever when the latter is 
open. This unseats the valve and allows a passage for steam 
directly from the boiler to the oil pipes leading from the lubri- 
cator to each cylinder. Its arrangement and operation is clearly 
shown in the illustration. It insures the proper lubrication of 
both cylinders as soon as the throttle is open, but when the latter 
is closed the lubricator will feed in the ordinary way only. 

A feature that is ordinarily given but scant attention has in 
this case been given the study it really deserves. 
the arrangement and clamping of the various 
designs of clamps have been prepared by A. R. 
mechanical engineer of the New York Central 
Buffalo, which not only holds them firmly in place but provides 
a separate clamp for each pipe so that one may be removed with- 
out disturbing the others. The arrangement is most substantial 
and the pipes will not be subjected to the vibration which so 
often leads to failure at the joints. 
have a definite 


This refers to 
pipes. Special 
Ayers, general 
Lines west of 


Furthermore, the pipe fitters 
alignment to work to, as the piping is laid out in 
the drawing room, and each pipe is in a definite place and can 
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Water Glass Shield Used on the Lake Shore Mikados. 





only be attached in that place. This not only makes the work 
much easier for the pipe fitters, but prevents them doing their 
work in a haphazard manner. In connection with the pipe clamp, 
a slot has been provided for the cylinder cock reach rod. This 
rod extends back from the cylinders to a rocker under the cab 
running cab within 
easy reach of the engineer who may operate it by hand instead 
of kicking it open and closed with his foot. 

Another interesting device that has been applied to this loco- 


board and the lever is placed just inside the 


motive and is here illustrated is a design of water glass shield 
which has recently been made standard on this road. This shield 
completely encloses the water glass, the only outlet being at the 


point marked B in the illustration, from which a pipe leads down- 
ward through the floor of the cab. There are two 
marked A, which are 1 13-16 in. x 6 in. x 13-32 in. and are set 
at an angle of 45 degrees to each other in the shield. This shield 
completely protects the water glass from danger of accident by 
external means and also prevents any accidents in case the glass 
should break of itself, as the steam and water will pass down 


glass plates 
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through the outlet pipe to the outside of the cab and there will 
be no opportunity for small pieces of glass to fly. As will be 
seen, it offers no obstruction to the ready application of a new 
glass when necessary. 
The tender is fitted with the railroad’s standard 7,500 gal., 

ton, water bottom tank which is carried on a prerr 
cast steel frame. Commonwealth cast steel trucks are employed 
and the tender has a standard water scoop. 
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MacBain Auxiliary Lubricator Valve. 
General dimensions, weights and ratios of these locomotives 
are shown in the following table: 


General Data. 


Tractive effort 


CINCU ONT MM GO Keeemee ed dd eee aCe Oeew era ae 56,050 Ibs. 
WRUMNG 20h WORN GET io ccc ccancactendsacceceucedaeeacuenl 322,000 Ibs. 
Weight on drivers tesetceeeerssseeessceecececceesscsceesess 245,000 lbs. 
WHOGen (G0 INGO (ROWE a6. 56.6 cond cadacvenecscaacnckeaseene 27,500 Ibs. 
Weight on trailing truck. .....0ccccccesceccccccccscewccesecces 49,500 Ibs. 
Weight of engine and tender in working order...............- 477,800 lbs 
Wheel base, driving ....ccccsccccccesccccccccccccccccecesses 16 ft. 6 in 
Wreeee DRM, Cree Sad CEG EE 6 cick dk ciis ce cccccesctcacaese 68 ft. 10% in. 
Ratios. 
Weleht om drivers + tractive efferts ....cisccsvscesccccecccacaavaued 4.37 
"OGRE WOIGE -F trRClEWe CHOFE bcc occ ccccecducessccucaancaucesdqueceul 
Tractive effort x diam. drivers evaporating heating surface...... 746.00 
Evaporating heating surface NUE MN ss cciawein Beddekteeene 79.50 
Firebox heating surface total heating surface, per cent............ 5.20 
Weight on drivers ~ total evaporating heating surface.........,.....51.70 
Total weight -- total evaporating heating surface..........-.eeeeee- 68.00 
VGRee Gath CUOte,. C0: fhiib ccc ccdccansueqenagsagacdseaensenteen 19.86 
Total evaporating heating surface + vol. cylinders.................239.00 
GiENOD BHO: Hh WOR COMGOIE oc 0 08 sc hii cawadeadcsaseaensaawenasaneean 3.00 
Cylinders 
ME ckWi wd Che de edd deWledscmndenachecaesedageeeweusecuacu eee Simple 
SIneee SE SENONE. 5 bec cndcdsscadaxedtavuawassnieeees 27 in. x 30 in. 
Valves 
MME etdumudadcne ena mauaa caw dpawanwe eke ce eek ees oran nae eee Piston 
ee CCE CET TEE CCT PEE ee CO ee ern eT rr er es 16 in 
CA SUMED vce cu vedaedeeeetncguneddweuwns neuweeesaueaeacenwen 7 in 
CR UO aide dcews cocedcadadcladadaewexetetacastaawaadaeeeeae ele 1 in 
DE ED ec cicndbkctdes ccdddcacenneecwntadaduteewanaeane 0 in 
BME boc Givdevewkzadewadde cud diate decededesssuuesecededeere % in 
Wheels 
Re, GUE GOES HIG. ko kdccdnacadeccavuweuéeek eeu eausneane 63 in. 
Driving journals, main, diameter and length...............-. 11% x 22 in. 
Driving journals, others, diameter and length...............+- 11 x 12 in 
Engine truck wheels, diameter «.....0...ssccccccceccecccncdseseeseame aie 
DR RE SOGNIIN cc ccuidaccneanceseacceden eas daeked eaeee 6 x 12 in. 
‘eat SEQEM WRECR, GHAUNEET ook cc ccccessesediveccssesequaneeuaes 45 in 
"SIGE SORIMED in 5 oo ode cwenectcdvcecceuesaaeanenenae 8 x 14 in 
Boiler 
We MRI 6 oe i io da ceesa dn cneeeceveueseendeaieaeeeeacawaee 190 Ibs. 
Ce Gremeetey OF Grek tiGe ic ck cicscccudccacedeeseswsanataun . .86 in. 
Pere, SO BOE GHD oi cc cecdicdncaveiceerecccatars 114% x 75% in. 
ne DENGEEy AUSOUODD << 60 66.0t00dcddeweegetedadeweanened % and &% in. 
PPOROO,  WEOET GORGE 6 ode occ cb nacescccnersccweucedavenueueamewal 4¥ in. 
Tubes, number and outside diameter...........c.cceceececeecee e295 2 im 
Pies, member ancl Quiside Gismieter co cc ccccceccivciecsnscacdd 43 5% in. 
Wes See Te TEMOE occ c we dccicccccccadadaccscdedceesajaeenaeeel 
PRO GUTENG, CHG oc ocindacencecccectacqukcvnencadeawaral 4,494 sq. ft. 
PRGRAS -GOFEREG, TITCRES conde nccenccceunuendeees dane weauaaelceeee 
Rrestime satiac€, total evaporating «cc esccccdicccccdadsessacas 4,730 sq. ft 
Supetheater heatitig surface «oo ccccccscecvecccweccstscceness 1,065 sq, ft 
ee errr rrr rrr rrr rrr rr re 
Sensadineh, height ahowe call occ avcccicecadececdscasquces 14 ft. 11 vu; in. 
Tender 
OME daca cde d cua meen eed mandweesacewan deca eneenane Cast steel 
WGI: GUIOURE oon cccscctdcdcnnseesueseeuctad eveaasaeeeeeeeee 36 in. 
Journals, diameter and length <....c.cccccscccccccccecseccses 5% x 10 in 
WHEREE GOMNRNG oc hicccccccceceatassuusceuxendeckssianeateune 7,500 _—_ 


Coal capacity 
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TESTS OF SMOKE ABATEMENT DEVICES 


The Chicago & North Western made a demonstration run 
Tuesday, April 15, for the benefit of various railway officials 
and press representatives from Chicago to Proviso, testing out 
a device for smoke abatement on locomotives recommended to 
the railways about Chicago by the General Managers’ Associ- 
ation. Some months ago O. Monnett, smoke inspector for the 
city of Chicago, called the attention of the General Managers’ 
Association to the fact that were wide differences of 
opinion among the railroads as to the most efficient locomotive 
smoke preventing device—each road maintaining that the de- 
vices used by it were the best. 

The General Managers’ Association accordingly appointed a 


there 


special committee consisting of representatives of the mechanical 
departments of the Pennsylvania, Chicago & North Western, 
Chicago, Burlington & Quincy, Chicago, Milwaukee & St. Paul, 
and the Chicago & Western Indiana Railways, which committee 
was asked to make comparative and efficiency tests of the sev- 
eral smoke preventing devices. Extensive tests were made on 
the Pennsylvania Railroad’s testing plant at Altoona, the re- 
sults of which will be presented before the Master Mechanics’ 
Association at its June convention. In brief, it was found that 
either the double or multiple tip blower nozzles should be used; 
that the grate should have not less than 30 per cent. air open- 
ing; that sufficient air tubes should be provided above the fire, 
so that a total of 2,000 cu. ft. of air per minute could be sup- 
plied by means of steam jets, the nozzles of which should be lo- 
cated 814 in. from the inside ends of the tubes; that the brick 
arch prevents more smoke while the locomotive is running than 
when standing, and that such an arch gives the best results 
when fitted tight up against the flue sheet; that there is advan- 
tage in a large quick-opening blower valve. 

The test run was made with an 18 in. x 24 in. superheater 
6-wheel switch engine equipped in accordance with the above 
recommendations. The trip out to Proviso was made with a 
train of about 1,000 tons gross, and the results obtained were 
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Without Smoke Abatement Devices in Use. 


consi@red very satisfactory by all observers, there being prac- 
tically no smoke thrown from the stack throughout the whole 
trip. On reaching Proviso some severe tests were made on 
the device. It was cut out of service and the engine was al- 
lowed to smoke as badly as possible, then when being put into 
service again it was found that the smoke could be eliminated 
in from five to seven seconds. On the return trip a trainload 
of over 1,200 tons was hauled, a part of the distance being up a 
grade of 32 ft. per mile, no objectionable smoke being emitted 
from the engine at any time. The smoke density to Proviso 
was 4.6 per cent., and from Proviso 4.3 per cent. 

In addition to the above mentioned test committee the Gen- 
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eral Managers’ Association appointed a standing committee con- 
sisting of M. K. Barnum (chairman), Illinois Central; H. T. 
Bentley, Chicago & North Western, and E. F. Jones, of the 
“Belt” Railway. This committee developed the plan for the 
“Railroad Smoke Inspectors’ Association of Chicago,” which 
was organized on January 2, 1913, for the purpose of bringing 
about the thorough interchange of ideas between the smoke in- 
spectors employed by the various Chicago railroads, and to util- 
ize the inspectors for the joint benefit of all lines by requiring 
them to report cases of emission of dense smoke, whether made 
by locomotives of their own company or by those of any other 











in Service. 


Seven Seconds Later With Devices 


railway coming under their notice, thus bringing about increased 
efficiency in this line of work. 

This association holds a meeting every alternate Friday, and 
the co-operation secured in this manner has done much in the 
way of reducing smoke on the part of the railroads in this dis- 
trict. The number of smoke inspectors on Chicago railroads 
has been increased from 32 to 41, making the number of loco- 
motives in daily operation in Chicago per inspector employed 
40 as compared to 52 under the former practice. The chairmaa 
of the association is J. H. Lewis, chief smoke inspector of the 
Chicago, Burlington & Quincy, and the chairman of the executive 
committee is C. W. Corning, chief smoke inspector of the C. & 
N. W., with C. P. Burnalle, chief smoke inspector of the A. T. 
& S. F., as the secretary. 

The railroad smoke conditions in Chicago today as compared 
to the smoke densities in other cities and towns where no smoke 
ordinance is in effect is as follows: 


BNO sis binies tes ees 30 per cent. 
Down town Chicago.... 6 per cent. 


Nashville, Tenn........ 30 per cent. 
Rast St. Lowis....s.s.-40 per cent. 
BOOTIA: ce cicccacescegesad per cent. 


In 1910 the smoke density of down town Chicago was 23 per 
cent., which figure represents the density for South Chicago 
today. Intermediate sections of the city show a density of 12 
per cent., showing that the effort of supervision in the down 
town section has had the effect of reducing the smoke density 
to a point which was thought absolutely impossible two or three 
years ago. 


PENSIONERS ON THE PENNSYLVANIA.—The number of pension- 
ers who are more than 80 years of age on the Pennsylvania 
system is 296. 


CLASSIFIED EquipMENT Derects.—The following table gives the 
number of defects for 1,000 freight and passenger cars and loco- 
notives inspected by the government inspectors during the fiscal 
year of 1912: 


Couplers and parts.......... 6.12 Wand: BYGKES ...36:65000% : 10.12 
Uncoupling mechanism ..... 8.09 POOUNOREOE 6d bk b.cccc hwaseds old 
it AS 6 spake cea ans 33.51 Pilot-beam sill steps......... .06 
aH: <<. so5< Sala dic prs cesar 7.98 MAES: Lc detivudcesvaraces . 02 
Height of couplers. ......+.. 1.09 Power brakes ......cccscces -03 
EME cease neeaea san eleeas .97 Wa PARE ba siks ésccancuamees 03 
ROMEEEEE Gicdiocsens tisseeanaa -62 ——— 
Rehnine BOSTds: ss. 6c:0:5o e000 4.43 Bl CRE esis anekwane ss 73.45 




















DISTRIBUTION OF POWER IN MALLETS 


Valve Setting and Cylinder Ratios When the 
Weight on the Two Groups of Drivers Is Unequal. 


BY PAUL WEEKS.* 


In a Mallet compound locomotive where the high pressure 
cylinders drive a different number of wheels than the low pres- 
sure cylinders, the work of the whole locomotive instead of 
being equally distributed between the high and low pressure cylin- 
ders, as is usually the case, must be distributed in proportion to 
the adhesive weight on the drivers in each group. Such engines 
have been built and sufficient experiments made so that the prob- 
lem of cylinder design can be intelligently discussed. 

The questions that arise in approaching the subject are as 


follows: What valve arrangement will give a constant ratio of 
Cylinders 22in.& 38in. Stroke 28in. 
Valve Travel 63 in.& Tin. Lead gin. & Zin. 


Steam Lop |§in.& gin. Exhaust Clearance gin. & % in. 
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Fig. 1—Distribution of Power in the Locomotive at the Beginning 
of the Investigation. 


work at all speeds and cut-offs? What ratio of cylinders is 
necessary to give the desired ratio of work? What sizes of 
from the ad- 


give the best return 
hesive weight of the whole locomotive? 

In order to produce a steam distribution in the cylinders of 
a locomotive of this type on one of the western railways, such 
that each pair of cylinders would do work proportional to the 
weight on ‘the drivers coupled to those cylinders, several arrange- 
ments of valve setting and cylinder ratios were tried. The high 
pressure cylinders in this case were connected to three pairs of 
drivers and the low pressure to but two pairs, making it neces- 
sary that the high pressure cylinders should do 1% times as much 
work as the low pressure. 

As the engines were sent from the builders the cylinders were 
24 in. and 38 in. in diameter, and the valve gear was of the 
Walschaert type. The valves had a 1% in. steam lap and were 
set with a % in. lead for the high pressure cylinders and 15/16 
in. steam lap and 5/16 in. lead for the low pressure cylinders. 
It was found that this arrangement gave too much work in the 
low pressure cylinders. The result was that the front group of 
wheels continually slipped, this slipping even taking place before 
the full power of the high pressure cylinders could be exerted. 

The valves were therefore changed to have 1% in. steam lap 
and %&% in. lead for the high pressure and 11/16 in. steam lap and 
9/16 in. lead in the low. Indicator cards taken with this ar- 
rangement showed an improvement in the work distribution, 
but at slow speeds the low pressure cylinders still did more 


cylinders are necessary to 
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than their share. It was noticed from these cards that the high 
pressure cylinders did a larger share of the work as the speed 
increased and the reverse lever was hooked up to give shorter 
cut-offs. 

The next arrangement tried was to reduce the high pressure 
cylinder to 22 in. in diameter, leaving the low pressure cylinder 
and the valve setting on both the high and low the same as be- 
fore. This gave a better work distribution than before, but the 
ratio of work in the high to that in the low was still too small 
when running at slow speeds with long cut-off, and increased 
very rapidly with higher speeds and shorter cut-offs. 
sults with this arrangement are shown in Fig. 1. 


The re- 


It was at this stage of the experiments that a theoretical study 
of the conditions was made with the view to making further 
changes more intelligently. 

It was not expected that the exact valve setting and cylinder 
sizes could be determined from the study unless great refinement 
was used in the matter of back pressure, drop in the pressure in 
the receiver, and wire drawing in the throttle and valves, all of 
which would vary to some extent with every engine studied. 
The object was rather, therefore, limited to what a chemist 
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— C4 
Dimensions of Gear “ae oe G, 
Shown in | Shown in \ mae 
full lines | dotted lines \ Ws 
Stroke 28” | 28" * Ce 
Max. Valve Travel) 6, | 6B" ‘N 
Steam Lap 3" = ‘S 
Lead xis Nui 
Exhaust Clearance 3 | 3. bs 3 
Valve Events for High Pressure Cylinders. 
Cut-off | Release |Compression| Cut-off | Release |\Compression 
C0 /-2-3 R l2~3 C. [-2-3 C.0 4-5-6 R 4-5-6 C 4-5-6 
22.48" 25.42" .8I" 25.42" 26.5" . 404" 
17.16" 22.75" 1.75" 17.16" 20.6" 1.55" 
5.39" 13.79" 5.25" 5.39" 10.75" 5.72" 


























Fig. 2—Zeuner Valve Diagram for Three Positions of the Reverse 
Lever and Two Valve Arrangements. 


would call a qualitative analysis instead of an exact quantitative 
analysis. 

The plan followed in making the investigation was to deter- 
mine by means of Zeuner valve diagrams the events of the stroke 
(cut-off, release, compression and admission) for several different 
valve arrangements and for different positions of the reverse 
lever for each valve arrangement. With these events, theoretical 
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indicator cards 


cylinders. 


were drawn for several different ratios of 

In drawing the indicator cards certain assumptions were made, 
as follows: The clearance volumes of the high and low pressure 
cylinders were considered to be equal. The expansion of the 
steam in the cylinders was assumed to follow the curve of a 
rectangular hyperbola. There was assumed to be no drop in 
pressure between the exhaust from the high and the admission 
to the low pressure cylinders. The receiver volume was assumed 
to be large enough, so that the admission line of the low pressure 
cylinder would be horizontal. 


The Zeuner diagram, Fig. 2, is drawn for two valve arrange- 
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From the data thus obtained the curves shown in Fig. 5 were 
drawn illustrating the relation between the ratio of work in the 
two cylinders and the cut-off in the high pressure cylinder. There 
are six curves, each of them representing one of the conditions 
shown in Fig. 4. 

Examining these curves with references to the first question, 
viz., What valve arrangement will give a constant ratio of work 
at all speeds and cut-offs? it will be noticed that curves A and 
FE. rise very rapidly, as the cut-off is shortened and an inspection 
of the valve conditions on which these curves are based shows a 
very long steam lap in the high pressure cylinders and a very 
short steam lap in the low. Curves B, C and D do not rise as 
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Fig. 3—Indicator Cards Constructed from the 


ments on the high pressure cylinder showing the reverse lever 
in three different positions for each. 
A similar diagram for the low pressure cylinders gives the 


valve events as shown in the table below. On these cylinders 











Valve Events for Low Pressure Cylinders 
Cut-off in Cut-off in Release Compression 

High Pressure | Low Pressure 

22.48" & 25.42" 25.75" 26.06" .25" 
17.16 "(L&@L=13)) 23./2" 23.5" 56" 
17.16'(LEL =H) 19.5" 20 06" 1.25" 
F.39'(LEL=13') 13.5" 14.38" 2.88" 
$.39° (LEL=1§') 9.13" 10.0" 4.88" 








the valves have a maximum travel of 7 in., a steam lap of 11/16 
in., a lead of 9/16 in., and an exhaust clearance of 54 in. 
Theoretical cards were then constructed for one ratio of cylin- 
ders and the events shown on the Zeuner diagrams. 
shown in Fig. 3. 


These are 
Fig. 4 shows the figures obtained from the 
diagrams and cards for these two conditions and for four others. 


Information Given by the Zeuner Diagrams. 


rapidly as 4 and £, as the cut-off is shortened and it will be no- 
ticed that they are based on a much shorter steam lap in the 
high pressure, but the same lap in the low pressure as curves 
A and FE. Curve F is more nearly horizontal than any of the 
others and is based on valve conditions with the high the same 
as B, C and D, but the low with a longer steam lap. It there- 
fore appears that a valve setting with the steam laps in the high 
and low pressure cylinders nearly equal will give a more uni- 
form work distribution than any arrangement with widely dif- 
ferent laps. 

Again examining the curves with reference to the question 
of what ratio of cylinders is necessary to give the correct work 
ratio, it will be seen that as the chart is plotted with this ratio 
as ordinates the location of the curves, one above the other, will 
indicate the effect of a change of cylinder ratio. The three 
curves, B, C and D are arranged with B at the bottom, corre- 
sponding to the smallest cylinder ratio, and C at the top, corre- 
sponding to the largest cylinder ratio. Curves A and E are also 
located with E below, corresponding to a smailer cylinder ratio 
than A. The conclusion to be drawn from these facts is that 
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the larger the ratio of cylinders, the more work in proportion 
is done in the high pressure cylinder. 

These curves cannot be assumed to give the exact ratio of 
work which would be found in an actual locomotive under the 
same conditions. It will, therefore, be necessary to see if it is 
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another locomotive of the same type, while the plotted points are 
taken from actual indicator cards. The curve J shows a work 
ratio of about 75 per cent., whereas the points fall mostly 
between 80 and 95 per cent. 

The locomotive now under investigation was, therefore, kept 














ee 




































































































































































Diarn.of Cy/. | High Pressure Low Pressure Cut -OfF Release Compression| Area ot Card | ] a =: 
oh | Cyl. Vaive [Steam] Exhaust| Valve | Steam [exhaust | Tota! \ractive 
Card | High | Low | Ratio|'7°e , tan leat | Travel pony lead eed High \ Low | High | Low | High | Low High | Low Ratio | Area Effort | ireaHighh 
8/ | 26" | 38° |2737| o' | § | 4 | 2 | 7 | & | & | & | 2542| 2575| 265 | 2606| .4 | .25 | 247 | 346 | 714a| 593 |77500| 146 
2 17.16 | 19.5 | 206 | 20/ | 1.55 | 1.25 | 216 | 276| 78 \| 491 | 
3 | | | 5.39 | 13.5 | 13.79| 1438| 525 | 288| 1/4 | 67 | 1.70 | 181 | 
Fi | 24"| 38" |\2508| 6 | 3 | 6 | 2 | 7 | % | & | & |2248| 2575| 25¢2| 2106| .8| .25| 238| 252| .95| 490 |64/00| 1415 
2 | | | 17.16 | 23.12| 22.75| 23.5| 1.75| .56| 2/6 | 206| 405| 422 
3 | | | | 5.39 | 13.5 | 13.79| 1438| 6.25| 2.88| 114 | 67 | 14.70 | 18 | | 
|0/ | 22° | 38° |2905| og | 2 | 4 | 2 | 7 | & | & | & |25.42| 25.75| 265 | 2606| .4 | .25| 204| 232 | .88| 436 |57000| 150 
2 17:16 | 19.5 | 206 | 201 | 1.55| .25| 179 | 197 | .91 | 376 
3 | | 5.39| 9.13 | 1075| 10.0 | 5.72| 488| 76| 73 | 1.04| 149 | 
Al | 22° | 38 |2.965| 65'| § | 6 | 3 | 7 | % | fe | § | 2248| 2575| 2542| 2606| .8/| .25| 2/4 | 196 | 1.09| 410 |53600| /4/ 
2 | [ | | | 17.16 | 23/2 | 22.75| 23.5 | 1.75| .56| 196 | 167 | 417 | 363 
3 | | | | | | 5.39 | 13.5 | 13.79| 1438\ 525\ 288| 106| 5t | 208\| /57 
C/ | ee | 36 |428| 63°| g | 3 | 2 | 7’ | 2’ | 2 | 8 | asae| 2575| 265| 2606| .4 | .25| 167 | 159 | 1.05| 326 |42600 158.6 
| a 17.16 | 19.5 | 206 | 201 | 1.55| 425| 149| 125 | 1./9| 274 | 
| | | 539| 913| 1075| 100| ¢/2\ 468| 65| 45 | 146| 10 
Fl | 12 | 38° |428| 6 | § | & | 2° | 7° | 1” | 2 | 3 | 2s42|2aea| 265 | 2538) 4 | .5 | 164| 162 | 401 | 326 |42600| 
2 | e | y Cana 17.16 | 112 | 206 | 12.56| 155| 225| 133 | 127 | 105| 260 | 
3 | a we | $39 | 625| 10.75| 10.0| 572| 662| 52| 47 | 44 | 99 | 























Fig. 4—Information Given by the Indicator Cards Arranged in Tabular Form. 


possible to estimate the location of the actual curves from the 
theoretical results. 

Actual indicator cards would be smaller than the theoretical 
cards as drawn, due to a higher back pressure. a drop in pres- 
sure in the receiver and wire drawing in the steam passages. 
The low pressure card will lose more area than the high on ac- 
count of its greater piston area (the theoretical cards are based 






























































with the 22 in. and 38 in. cylinders and the setting of the valves 
was changed to conform to the dimensions marked D in the 
table. 

Figure 7 shows the curve D and plotted points from actual in- 
dicator cards which were taken. The points will be seen to fol- 
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@ 00 & — << LHP | LP 
26 B ae _—" Diameter of Cylinders | 26" | 3g” 
— Pte, . Valve Travel | 6 | 7 
1a a 
-—__ Lap | 1g | / 
lead | 7 a 
1S a 8 we 
| Exhaust Clearance | a | 3 
Cut-off Release | Compression| Area of Card! 
| Card| High| Low | High| Low | High| Low | High | Low | Ratio 
z . ts . alii J! | 287 |304| 320) 32.7 | 147| 1.06| 224 | 306 | .73 
5S /0 ‘ ; IS 20 . 25 28 2 | 209| 23.7 | 287| 299| 4.09| 3.11 | /9§ | 258\| .76 
Cut-Off in High Pressure Cylinder. 3 | 13.0 | 165 | 242| 255| 753| 65 | 123 | 197 | .63 


Fig. 5—Curves Showing the Theoretical Distribution of Power for 
the Conditions Given In Fig. 4. 


on cylinder volume). The actual curves will, therefore, appar- 
ently lie higher on the chart than the theoretical curves, because 
the ratio of work in the two cylinders is larger. 

This is proved by comparing the curve / and the plotted joints 
on Fig. 6. Curve J represents the same theoretical study for 


























Fig. 6—Comparison of Actual Conditions and a Theoretical Curve 
of Power Distribution. 


low a line at about the same angle as curve D. This shows that 
a valve arrangement is being used which gives nearly equal work 
distribution at all speeds and cut-offs, as was predicted by curve 
D. The actual curve is, however, higher on the scale of work 
distribution, which confirms the statement made above that the 
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actual cards show more work done in the high pressure cylinder 
than the theoretical cards. 

The actual cards with the cylinder ratio of 22 to 38 do not, 
however, give a work ratio of 1.5, the figure desired. 
F must, therefore, be considered. 


The curve 
This curve with 18% in. and 
38 in. cylinders gives a work ratio of about 105 per cent., and it 
may be judged that in actual service the same cylinders and valve 
arrangement would give a ratio averaging about 140 or 150 per 
cent. The steam lap and lead in the low have been changed in 
this curve in order to bring it more nearly horizontal. 

As the desired work ratio is 150 per cent., it appears that the 
ratio of cylinders shown by curve F is none too large. We can 
then assume that the cylinder ratio can not be less than 4.2, as is 
used in curve F. 

We have now answered the first two questions. In order to an- 
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Fig. 7—Results of First Trial Compared with the Theoretical Curve. 


swer the third, viz.: What sizes of cylinders are necessary to 
give the best return from the adhesive weight of the locomotive? 
it is necessary to have a correct formula for tractive effort for 
Mallet compound locomotives. We are dealing with a cylinder 
ratio very much out of the ordinary, and as the tractive effort 
does not vary in a direct ratio with the size of the high pressure 
cylinder alone, as is shown in column X of Fig. 4, which gives 
the tractive effort divided by the area of the high pressure cylin- 
der. Nor does the tractive effort vary directly with the size of 


Diameter of Admission pressure from 


cylinders. theoretical indicator cards. Ratio. 
18% in. and 38 in. 220 lbs. and 37 Ibs. 5.95 269 
22 in. and 38 in. 220 Ibs. and 57 Ibs. 3.86 380 
26 in. and 38 in, 220 lbs. and 86 Ibs. 2.56 531 


the low pressure cylinder alone, since the varying tractive efforts 
in Fig. 4 are all from the same size of low pressure cylinder. 
Therefore, those formulas which are based on either the high 
pressure cylinder or the low pressure cylinder only, cannot be 
used. 

The formulas given in Fig. 8 show what has been proposed 
so far, with the results they give for two ratios of cylinders. It 
will be noted that the results differ very much. Tractive effort 
of 68,800 Ibs. and 61,050 Ibs. are obtained by the formula about 
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to be developed. The first corresponds most nearly to the Bald- 
win formula No. 2 and to D. F. Crawford’s formula, whereas in 
column B, 61,050 Ibs. correspond most nearly with Baldwin 
formula No. 1, and to G. R. Henderson’s formula. This shows 
that the new formula is of different form and gives results which 
do not follow any of those previously in use. 

The Baldwin formulas will not apply to all ratios of cylin- 
ders, as they are based entirely on the size of the high pressure 
cylinder. The formula of B. R. Van Kirk will not apply, since 
it makes the ratio of work decrease as the cylinder ratio in- 
creases, whereas the charts just discussed show the opposite to be 
true. The formulas of D. F. Crawford and Geo. R. Henderson 
seem to be more nearly adapted for our use, but they will not 
apply for the following reason. 

Change the formula to the following form: 

le xP eR Ce KS Ie xP KS KTR KS 

(R +1) D (R +1) D 

which is true because C:° = R Ci. Notice that for very large 
values of R the formula approaches the value 
ly x? XG XS 
T. E, = ——————qc“ 

D 
which is twice as large as it should be. 

The formula of the American Locomotive Company, would of 
course, be correct if a table showing the correct value of k for 
all values of R was available. 
been published.* 


oe 








Such a table, however, has not 


An examination of the theoretical indicator cards drawn for 
the different cylinder ratios shows that starting cards are very 
nearly rectangular in form, and their areas can be easily figured 
if the pressure in the receiver is known, since the mean-effective- 
pressure in the high is the difference between the boiler pressure 
and the receiver pressure, and the mean-effective-pressure in the 
low is approximately the receiver pressure. These pressures 
should be reduced by a factor, such as .85, just as is done in tiie 
formula for single expansion engines. 

The problem then is to find the receiver pressure for all ratios 
of cylinders. The formula which gives this pressure must be 
such that if the ratio be either one or infinity 
become 


the formula will 


D 
35 BP. Cx S. 


This means that in the formula for receiver pressure R (the 
ratio of cylinders) must appear in the denominator by itself 
or raised to some power. The receiver pressure is always some 
fraction of the boiler pressure, therefore, the formula adopted 
must have the form P; = P + R*. 


termine what value of x must be used. 


It is then necessary to de- 
This will be done by working backwards from the pressures 
on the theoretical indicator cards as is shown in the following 
table: 


Cylinder areas. Ratio = R. 





‘ . log 5.95 775 

q. in. and 1,134 sq. in. 4.218 ——$—$_—<——— = ——— = 1.24 
log 4.218 -625 
. log 3.86 .587 

sq. in. and 1,134 sq. in. 2.985 ————— = — = 1.237 
log 2.985 -474 
; log 2.56 .408 

sq. in. and 1,134 sq. in. 2.137 ———— = = 1.24 
log 2.137 .329 

1.24 


oy. eee eee EE ee eT eT 


The value of x is therefore 1.24, and the formula for tractive 
effort becomes 





858 (PiCi? a PnaCn*) 
1s i = _ 
D 
Where Pi = P + R'*-*4 
Ph = P — Pi 


This formula will be used in determining the size of cylinders 
necessary to utilize the adhesive weight of the locomotive. 


*[The values of k used by the American Locomotive Company are derived 
from actual tests and include the normal range of R only.—EprTor.] 
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The weight on drivers in this case is 268,000 lbs. Assume that 
9/40 of this weight is a proper drawbar pull. The factors ™%, 
9/40 or 1% have been established by practice. In the case of 
single expansion engines the tractive effort has always been fig- 
ured by a formula which gives the tractive effort at the drawbar. 
The formula just derived also gives the tractive effort at the 
drawbar, so the same adhesion factors will apply. 

9 


268,009 Ibs. X — = 60,300 Ibs. tractive effort desired. 
40 


In Fig. 8 the 68,800 Ibs. was derived from this new formula 
using 26 in. and 38 in. cylinders. Trial will therefore first be 
made with a 24 in. high pressure cylinder and, as previously de- 
cided, a cylinder ratio of 4.2. If low pressure cylinders 49 in. 
diameters are selected, the ratio is 4.17. Then, 


220 Ibs. 
m= — = 37.6 lbs. 
4. 171 “36 
85 X 28 
T. E. = —— (37.6 X 2,400 + 182.4 K 576) = 63,600 lbs. 
73 


As this is too large, a trial with smaller cylinders must be 





Cp =diameter of H.P. Cylinder in Inches P = boiler pressure 


Cc, =diamefer of L.P. Cylinder in/nches P= absolute pressure = P+ /4.7 /bs. 
S =stroke of Piston in Inches R = ratio of cylinders 


0 = diameter of Driving Wheels in Inches T= tractive effort 





















































Baldwin Locomotive Works iz A_| 8 
Formula | T- Gneee | 76000 [bs| 62200 Ibs. 
Serine: @ T= BXSKLZP (68450 lbs 10000 

8. R. Yan Kirk T= HX Sx.59P 5 Cex or4 i /bs,|88700 lbs 

a 2 Rtvudind 7- diate Gas poheeninnennises. omaig 62000 lbs 
| GRMenderson T= —s ——__|se300 | 50200 ts 
es ee 
| Paul Weeks T- 2245 is + Py Ci) 68800/bs| 6/050 tbs. 

Where P= ae and F,= P-2 ‘Sepasniean 





Column A gives results for a /Jocomotive with 
26 "and 38 cylinders, 28°stroke, 73 drivers, R= 2.136 


Column 8 gives resu/ts fora locomotive with 





23 33 “and 48° ylinders, 28 “stroke we drivers, R= 4/7 








Fig. 8—Tractive Effort Formulas for Articulated Locomotives. 


made. 23% in. high pressure and 48 in. low pressure cylinders 
also give a ratio of 4.17, and the tractive effort equals: 


T. E. = - — (37.6 X 2,304 + 182.4 X 552.5) = 61,050 lbs. 


This gives an adhesion factor of 4.39, which is very nearly 9/40. 

Cylinders 23% in. and 48 in. in diameter are therefore the cor- 
rect size for this locomotive 

CONCLUSION. 

The problem called for the answers to three questions. These 
are repeated and accompanied with the correct answers. 

What valve arrangement will give a constant ratio of work 
between the two pairs of cylinders at all speeds and cut-offs? It 
appears that the proper valve setting is with the steam laps in 
the high and low pressure cylinders nearly equal and of the 
proper length to give a maximum cut-off at about 90 per cent. 
of the stroke. 

What ratio of cylinders is necessary to give a correct ratio of 
work? In this case where the high pressure cylinders must do 
1.5 times as much work as the low, the low pressure cylinders 
must be about 4.2 times as large as the high. 

What sizes of cylinders are necessary to give the best return 
from the adhesive weight of the locomotive? As the locomotive 
under consideration has 268,000 Ibs. weight on the drivers, 28 
in. stroke and 73 in. drivers, the cylinders must be 231% in. and 
48 in. in diameter. 
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LOCOMOTIVE CAB FURNISHINGS 


BY ALDEN B. LAWSON. 


Most railroads have, at one time or another, been in con- 
troversy with their enginemen regarding the accommodations on 
the locomotives. Various designs of seats, seat boxes, arm rests, 
etc., have been tested to meet the views of the men, whose com- 
fort should have due consideration. In the modern locomotive 
the space in the cab is often crowded and it is difficult to locate 
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Fig. 1—Drop Spring Seat. 


all the fittings conveniently and just where the engineman can 
reach or see them without moving from his seat. 

The seats, arm rests, etc., which are described in this article 
have been adopted as standard by a large railroad and in doing 
so the wishes of the men were carefully considered and every 
effort made to conform to them as far as possible. The en- 
gineer’s seat shown in Fig. 1 is a drop type, rigidly secured to 
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Fig. 2—Hinged Arm Rest. 


the side of the cab, and is fitted with springs. To suit all classes 
of locomotives three sizes are used, as shown in the table, the 
larger size being applied wherever possible. The seat is held 
in position by an arm and when it is desired to lower it, it is 
raised sufficiently to permit the arm to disengage from the 
support, the seat then dropping against the side of the cab. 
The covering for the cushion may be easily obtained from old 
Pantasote car curtains, etc. 

Various types of arm rests have been tried out, some loose, 
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some screwed into position and some attached by a chain so 
that when it is desired to close the windows the arm rest may be 
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Fig. 3—Combined Seat Box and Flag Holder. 


removed. None of these types were entirely satisfactory, and 
many were either lost or thrown away. To overcome this, the 
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Fig. 4—Details of Cab Heater. 


hinged type shown in Fig. 2 was adopted. This is hinged to 
the window sill in such a way as to permit its being swung out 
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of the way when it is desired to close the windows. A shelf is 
fastened to the cab to support it. 

The fireman's seat box shown in Fig. 3 combines a seat and a 
box for flags and fusees, as well as providing a receptacle in the 
bottom for clothes and other private property. The flags, fusees 
and torpedoes being in a separate compartment, may be neatly 
arranged and do not become mixed in with the tools, ete., as is 
often the case when a separate box is not provided. The box 
is secured to the cab floor and may be locked to secure the 
fireman's personal property, leaving the flag box unlocked so 
that its contents are accessible at all times. 

The cab heater shown in Fig. 4 is used only under the en- 
gineer’s seat, and consists of four or five lengths of 1-in. pipe, 
depending on the width of the cab, connected by return bends and 
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Fig. 5—Side Curtain Fitted with Anchor Rod to Prevent Flapping. 


elbows, and resting on the cab floor. These pipes are extended 
up behind the engineer’s back and very materially add to his 
comfort during cold weather. On passenger locomotives, the 
steam supply is taken from the train heater pipe beyond the 
reducing valve, and on freight locomotives the heater pipe is 
connected to the manifold or turret, as shown in the drawing. 
The waste valve is left slightly open to prevent condensation 
and freezing, and a wooden tread is used to cover the steam 
pipes. 

The side curtain shown in Fig. 5 is made of white duck and is 
fitted with an anchor rod at the back to hold it in place and 
prevent flapping and tearing. Wrought iron edge rings are in- 
serted for the guide rod, one end of which extends through the 
back of the cab, while the other end is secured to a carline on 
the roof extension, and is arranged with nuts so it may be 
readily taken down. 


PENALTIES UNDER FEDERAL LAaws.—The total amounts, exclu- 
sive of costs, coilected from the railroads as penalties under 
the Safety Appliance, Hours of Service and Ash Pan laws, as 
of November 1, 1912, are as follows: Safety Appliance Law, 
$259,900; Hours of Service Law, for trainmen, $40.921; for tele- 
graphers, $11,715; and for failures to file reports, $500; Ash Pan 
Law, $3,400. The grand total was $316,436. 


STEAM TURBINE ADVANTAGES.—The benefits from using super- 
heated steam are not the same in the turbine and reciprocating 
engines, although they are considerable in both. The increased 
economy of the reciprocating engine using superheated steam is 
because of reduced initial condensation and valve leakage. The 
turbine benefits by the reduced frictional resistance offered to the 
rotor by the dryer steam, in addition to the reduction of steam 
leakage past the blades.—Power. 


























SELECTION OF OPERATORS FOR OXY- 
ACETYLENE WELDING 


BY J. C. REID. 


Oxy-acetylene welding and cutting, which was introduced into 
the United States about seven years ago, is being extensively 
used in railroad shops, and is by many considered one of the 
most important factors in repair work. Its field of application 
is broad, and its money-saving possibilities are surprisingly large. 
In welding it is not restricted to any particular class of metal; 
steel, cast iron, brass, aluminum, etc., can be worked. In cut- 
ting it is restricted to steel, wrought and malleable iron, but its 
cutting speed in these metals may fairly be compared with that 
of a sharp saw through soft pine, and the cut is very nearly as 
smooth. 

Oxy-acetylene welding is considered a poor investment by 
many railroads, and the welds made by the process very unsatis- 
factory. If some one would visit each person who has this 
impression and find out the direct cause of it, the writer believes 
that in nearly all cases it would be found to be based on some 
piece of work or demonstration performed by an incompetent 
welder. There are many people who claim to be oxy-acetylene 
welders, and who, when given an opportunity to demonstrate 
their ability, show that they know almost nothing of the work; 
it is such men that have given many people a poor opinion of 
the process. The art of oxy-acetylene welding is not one that 
can be mastered in a few days, or even in a few months. Some- 
thing new turns up each day, which necessitates study and re- 
search to determine just how to proceed in order to make a 
success of the work. I have in mind a certain man who is con- 
sidered one of the best welders in the United States; when asked 
if he was an expert he replied, “I am not an expert, but merely 
learning.” 

When a welding plant is installed one of the first problems 
which arise 4s that of selecting a man to handle it. The one 
chosen may be a machinist, machinist handyman, machinist’s 
helper, boiler maker, boiler maker handyman, boiler maker's 
helper, or possibly the job will be advertised on the bulletins 
and given to the first applicant. The writer has had several 
years’ experience with oxy-acetylene, both in doing the actual 
work and in instructing others, and can say from experience 
that there are some people who can never make successful 
welders. There are others who, in their own estimation, can 
learn it in a few weeks; while there are still others who are 
quick to take to the work, become interested and learn some- 
thing each day no matter how long they continue. The man 
selected may be of the latter type, and still after several months 
his work may not give satisfaction. 

If boiler and general repair work is to be done, which is the 
case in practically all railroad shops, there should be a boiler 
maker put on the work and not a machinist. He should be a 
good practical boiler maker; one who can think for himself and 
does not need to be told how to do each individual job. He 
should know the effect of heat on iron, so that he will understand 
just where to direct his torch in order to produce a draw on any 
part of the work. He should be thoroughly acquainted with patch 
work, so that he will know just how to cut out a patch to obtain 
the best results, and he should oversee the laying out of patches 
preparatory to welding. If the shop is large enough, there should 
be a boiler maker assigned to do the work of laying out patches, 
etc. He will soon become familiar with it and will seldom have 
to call on the welder for help as to how to proceed. 


A large part of the success in welding is due to preparing the 
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job for the weld and knowing when and how to pre-heat. Some 
patches, for example, require corrugation; others a slight roll, 
while still others require neither. The majority of machinists 
would be at a loss to know just how to handle this work unless 
they had had considerable boiler experience, which is seldom 
the case. Much damage may be done in a firebox by one un- 
familiar with boiler work. 

Most of the railroads that use the oxy-acetylene process keep 
a record of all the work done in order that it may be seen at a 
glance how much money and time the machine is saving the com- 
pany each month. These reports should be made out daily by 
the operator and should allow for the time to prepare the work 
for the weld, time consumed in welding, labor, oxygen and acety- 
lene gas, material, and time to complete the job after the weld 
is made. The time and cost of doing the same job by the old 
method should also be shown and at the end the saving effected 
by using the oxy-acetylene process should be given. Here again, 
the advantages of a boiler maker over a machinist are evident. 
3eing thoroughly acquainted with boiler work and knowing all 
the piece work prices, he can readily compute the cost of doing 
the job by the old method. 

Many companies have trouble in keeping a man after he be- 
comes a good welder. From the record he keeps he sees that he 
is saving the company a large amount of money, and if his rate 
of wages is not raised he soon becomes dissatisfied and leaves. 
It is essential that the man receive a fair rate of wages, which 
should be a few cents more than a boiler maker's rate, for if he 
becomes dissatisfied it is easy for him to shirk, as he is prob- 
ably the only man around the plant who knows anything of the 
work. 

Beginners in this work all seem to be afraid to try vertical and 
overhead welds, such as patches in side sheets or crown sheets. 
After they have done some of this work, and have learned how 
to control the metal, they find the work becomes more simple 
each day. 


REPAIRING INJECTORS 


BY CHAS. MARKEL, 
Shop Foreman, Chicago & North Western, Clinton, Ia. 


The standard method of repairing injectors in use on the Chi- 
cago & North Western has been very successful. Injector failures 
have been greatly reduced, on some divisions being practically 
eliminated, since its introduction. This system centralizes the 
repairs at one point on each division and includes the furnishing 
of limit gages and complete instructions for procedure to each 
engine house or other point where injectors are inspected. Blue 
prints are furnished each of the designated repair shops giving 
the name and pattern number of every part of all sizes of in- 
jectors in use, and when a new part is required it is ordered 
from the Chicago shop where all parts, finished to standard size 
by the use of jig and box tools, are kept in stock. All engine 
houses are furnished with hand tools for reseating the steam or 
jet valve seat without taking the injector from the locomotive. 
The division repair shops have limit gages as to range of wear 
allowable and a set of special tools for making complete repairs 
to all parts. 

When an injector is reported not working the instructions re- 
quire that the inspector shall first see if the opening is free be- 
tween the check valve and the injector, next to see if the branch 
and feed pipes have an air leak and if the tank hose and tank 
well are tight. If these are found to be in good condition, the 
injector is removed from the locomotive and a repaired one sub- 
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stituted for it. It is then sent to the division repair shop where 
it is immediately repaired and returned. 

All injectors sent to the shop are first taken apart at the 
throttle, the jet and the water opening and are placed in a muri- 
atic acid bath where they remain until no agitation of the acid is 
seen, when they are washed with clear water. They are then 
taken to a bench where the body part is separated from the 
front part by a special clamp and screw which separates them 
without hammering, wedging or damaging any of the parts. The 
nozzles are then pressed out under a screw press and if not worn 
practically to the limit are again returned to place. All repairs 
are usually made at the bench and in the vise without taking any 
part of the injector to a machine. The only machine operation 
required is when the jet seat is worn to the limit. It is then 
taken to a lathe which holds and centers it in a special chuck and 
the seat is drilled and bored out and tapped with a special tap. 
A special pattern of brass bushing is then screwed in place and 
drilled and reseated, bringing it to standard size. Standard gages 
are provided for all parts that may need repairs and each new 
part is formed to fit the proper gage. If the threaded connection 
where the steam or water inlet pipe connect is worn and has 
poor threads, it is expanded by a roller and a solid die is run 
over the thread. Hand tools are used for facing all ball joints 
and the joints on the body where the jet and throttle bonnets 
screw in, as well as for reseating bonnets if they require it. 

At stated periods, an injector repair expert visits the division 
engine houses and inspects their tools, gages and methods. This 
insures these points having good standard tools on hand and 
keeps the injector repairman at the small terminals posted as to 
the latest tools and best methods of doing the work. 


PRESSING IN PISTON VALVE BUSHINGS 


BY V. T. KROPIDLOWSKI. 


In pressing in valve chamber bushings it is general practice 
to do the work by hand, which requires two men working from 
one to two hours for each bushing. At the suggestion of the 
general foreman of the shop with which the writer is connected, 
an arrangement of gearing operated by an air motor was de- 





YS 


<< 


Sith hh httt tl lltt 


SSSSSSSSS YS 




















iz Dian. Rod. 5 Thds. to I 
ed p 


it 





m 














Bushing? y”” ie 
Old Method. 




















E> SS 
Bushing? 

















D 
New Method with Gears and Air Mofor- LI 


Air- Mofor I 


in Piston Valve Bushings. 











Old and New Methods of Pressing 


signed, by means of which the time is reduced to half an hour 
and but one man is required. 

One of the illustrations shows the old method of pulling in 
the bushing by hand by means of a wrench revolving the nut G. 
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The same illustration shows the new arrangement, the rod, 
heads E and F and nut G being retained, but instead of the 
wrench the train of gearing is attached to the nut and the motor 
replaces the men. 

The other illustration shows the detailed construction of the 
gearing, as assembled in the sheet steel frame. The gears of a 
discarded lathe were made use of to avoid the expense of cutting 
new ones; they have a width of face of 1 in. To make the gear 
A suitable for turning the nut G it was necessary to turn a 
countersunk depression in its body and rivet a wrought-iron disk 
K to it. The gear with the disk fastened to it was then bored 
out for the hub J to be pressed in. This hub is hexagonal on 
the inside to fit the nut G. The spindle D is of tool steel, one 
end of which is turned to a Morse taper to fit the motor socket. 
The body is then turned down to 1% in. diameter and is milled 
with teeth to mesh with the gear C, the other end being again 
turned down to 1 in. diameter and threaded to receive the nut S, 
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Machine for Pressing 


in Piston Valve Bushings. 


which is held in place by the dowel X. The diameter of the 
pitch lines of the gears in the train are as follows: A, 11¥% in.; B, 
2% in.; C, 8 in., and D, 1% in. 

The frame J, which also forms the casing, is made of 3/16-in. 
sheet steel. It was first roughly punched out in a punching ma- 
chine to the shape shown with a 1%-in. punch, and the periphery 
was afterwards trued up on an emery wheel. It was then put 
under a steam hammer and straightened. The necessary holes 
were drilled and the larger ones bored out; brass bushings, H, 
were pressed in and riveted to the plate, serving as bearings. 
The sheets are held in place by the bolts R, and parted by the 
pipes P, and the periphery is closed by a galvanized-iron band. 

This arrangement has given good satisfaction and with a No. 
1 Little Giant motor, has ample power for the work. On one 
occasion it appeared to work so easily that the foreman thought 
the bushing was too loose; but when he detached the machine 
and had a man try to turn the nut with a 36-in. wrench, he could 
not move it, and two men could barely turn it. 


DEFECTIVE APPLIANCES ON RAILROAD RoLttinc Stock.—The re- 
port made to the Interstate Commerce Commission by the chief 
inspector of safety appliances states that during the fiscal year 
1912 there were inspected 451,090 freight cars, of which 29,091, 
or 6.44 per cent., were found to be defective. The number of 
defects reported was 34,337. There were 17,120 passenger cars 
inspected, of which 348, or 2.03 per cent. were found to be 
defective, the number of defects reported being 780. The total 
number of locomotives inspected was 22,182, of which 697, or 
3.14 per cent., were defective. The number of defects reported 
was 904. 
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PAINTING STEEL 


PASSENGER CARS* 


Artificial Method of Drying Saves Ten Days on 
Each Car and Gives a More Durable Surface. 


BY C. D. YOUNG, 


Engineer of Tests, Pennsylvania Railroad. 


The artificial driers and gums ordinarily used in hastening 
the time of drying and hardening of the various coats and 
permitting the necessary rubbing, continue their action so 
that the paints and varnish increase in hardness and brittle- 
ness, rendering them susceptible to cracking and chipping, 
and the process of disintegration is hastened by the exces- 
sive expansion and contraction of the steel surfaces as com- 
pared with wood. The linear expansion of steel being more 
than twice that of wood would seem to indicate the use of 
more elastic coatings than formerly used for wooden cars. 

This fact has been borne out in the service of the paint 

















Exterior of Oven Used for Baking Paint on Steel Cars. 


in a great many cases in an investigation which recently 
came under my observation. It was noticed that when some 
of the equipment had been in service about four months, 
the interiors of the cars were showing varnish cracks and 
checks. As time went on, more cars gave evidence of this 
deterioration, the final outcome being that an investigation 
was made to see how serious the condition was. Some 400 
cars were carefully examined, special attention being paid 
to choose cars built by various manufacturers, where differ- 
ent makes of surfacers and varnishes were employed. An 
endeavor was also made to determine whether the cracking 
of the painted surfaces was confined to the varnish coats 
or the surfacer coats, or both. 

The result of this examination showed that the exteriors, 
including the sides, ends and vestibules, were in fair condi- 
tion. There were a few exceptions to this, but they amounted 
to less than 6 per cent. of the total having serious varnish 
and surface cracks. Interiors were found generally to be in 
a poor condition. About 80 per cent. of the equipment ex- 
amined had the varnish checked throvgh to the surfacer. 

Some of these conditions developed after four to eight 
months’ service, indicating either that an entirely new sys- 
tem of painting would be necessary to overcome these 
troubles, or that a more elastic paint would have to be used 





“Abstract of a paper_presented at the Railway Session of the American 
Society of Mechanical Engineers, Apri! 8, 1915. 


for interior finishing under the present existing practice of 
painting steel. 

To obtain some data indicating what should be done to 
meet the conditions, preliminary experiments were made by 
painting a number of panels and baking them in a heated 
oven. Repeated experiments along this line indicated that 
artificial driers could be almost, if not entirely, eliminated 
in the paint formulas and that more elastic materials could 
be used without the aid of artificial oxidizing agents. It 
was also observed that the elastic varnish used on the ex 
terior of the cars could, under this system, be used to ad- 
vantage on the interior, and by the aid of the heat of the 
oven they could be dried to the desired hardness, permitting 
the rubber with oil and pumice to get a flat finish. 

The outcome of the experiments indicated that it would 
be desirable to extend the experimental panels to a full size 
car and, therefore, a proper baking oven was planned that 
would accommodate one of the largest existing steel pas- 
senger cars for the purpose of baking each coat as applied 
to the exterior and interior surfaces. 

This oven is 90 ft. 3 in. long, 13 ft. wide and 15 ft. high. 
The frame work is made up of 3-in. I-beams for the sides, 








A Steel Car in the Oven. 


spaced 5 ft. centers. The roof framing is made of the same 
sections and curved to conform closely to the contour of 
the car roof. Each end of the oven has two large doors. 
The oven is lined on the inside with %-in. steel plate, and 
on the outside with galvanized iron of 0.022 gage. The 3-in. 
space is filled with magnesia lagging, thus effecting the 
needed insulation. The doors are insulated in a similar 
manner. Along the walls of the interior of the oven are 
placed 16 rows of 1%-in. steam pipes, and along the floor, 
close to the walls, are arranged manifold castings with small 
lengths of pipe tapped in them at right angles. By this 
means over 2,000 sq. ft. of heating surface is provided. A 
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steam pressure of approximately 100 lbs. to the square inch 
is used, making it possible to get an oven temperature of 
over 250 deg. Fahr. Rectangular openings, made adjustable, 
are provided on the sides near the floor line, allowing the 
necessary admission of air for circulation. Four 8-in. Globe 
ventilators are spaced at equal distances in the roof, like- 
wise provided with dampers to regulate the size of the open- 
ing. By this means of ventilation, fresh air, which is required 
for the proper drying of paint, is obtained, as well as pro- 
viding for the egress of the volatile matter present. Auto- 
matic ventilation and steam regulation have not, at the pres- 
ent time, been applied, but these have been considered ad- 
visable, if the result of the experiment seems to warrant a 
more extended application of the practice. 

A track is placed on the floor of the oven and connected 
at each end with other tracks leading into the regular paint 
shop where the different coats of paint are applied to ‘the 
car before each baking operation. 

The method of painting a car in this oven is briefly as 
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the outside, pale green, bronze, and bronze green on the in- 
side, are then put on. Two coats of each color are required 
to get standard shades. Each coat of color is likewise baked. 
TIME SCHEDULE FOR PAINTING EXTERIOR AND INTERIOR OF STEEL 
PASSENGER Cars. 
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The car then receives the required lettering, striping, etc., 
after which the outside and inside surfaces get three coats 
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Steam Piping in Oven for Baking Paint on Steel Passenger Cars. 


follows: First, a priming coat is given the exterior and in- 
terior of car, which is then moved into the oven and baked 
for three hours. The temperature at the start is about 160 
deg., but rapidly rises at about 1 deg. per minute until a tem- 
perature of 250 deg. is reached, requiring about 1% to 2 
hours. The oven is held at this temperature until the lapse 
of 3 hours, when the car is withdrawn, allowed to cool 
sufficiently to work on, after which the surfaces are glazed 
and depressions and uneven places puttied. The car then 
receives its first coat of surfacer, is returned to the oven for 
3 hours, baked and removed for additional coats which vary 
from two to three in number as the needs of the case require. 

After the last coat of surfacer has been applied and baked, 
the outside surface of the body of the car is rubbed down 
with emery cloth and oil to produce a flat and smooth sur- 
face. The various color coats used, such as tuscan red on 


of a high grade finishing varnish, especially adapted for the 
baking process. Each coat of varnish is baked at a tem- 
perature from 120 deg. Fahr. at the start to 150 deg., which 
is maintained until the expiration of 3 hours. The interior 
surfaces of the car are then rubbed with pumice and oil, 
giving the flat finish desired, thus completing the painting 
of the car. 

To illustrate better the schedule of operation followed, or 
the timing of the various coats, both for the outside and 
inside of the car, to secure the most economical conditions, the 
above table is given. The column headed “Period of Work” 
does not necessarily refer to days, as in some cases three of 
these periods are performed in one day. 

All of the work done by the baking process of painting 
can be accomplished in six to eight days, thus effecting a 
saving in time of about ten days as compared with the 
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standard or present air drying system. Further, the paints 
and varnishes have been worked up so that they are espe- 
cially adapted for this baking process, having greater elas- 
ticity. Exact formulas for the various mixtures are well 
detined, so that uniformity in material is expected, thus giv- 
ing greater durability, better appearance and longer life for 
the paint work. 

The checks and cracking previously found will be con- 
siderably lessened, if not almost removed. By oven painting 
the work is done under more uniform conditions, which at 
the present time are so hard to control. It enables the 
surfaces of the car to be heated uniformly and dried thor- 
oughly, thus removing any objectionable moisture before the 
first priming coat is applied, which is a very desirable feature 
ot the new method. 

A considerable saving will be effected by the shorter time 
that cars will be held out of service when undergoing repairs 
and repainting in the shops. It is expected that dirt, soot, 
etc. will not adhere or imbed themselves so readily and 
that the general appearance of the car will be improved by 
the baking method. 

This oven was placed in service the early part of this year, 
and the results of the complete car at this time seem to 
justify the experiment. They seem to indicate that the re- 
sults obtained from a small panel can be duplicated in the 
full size passenger equipment car and that, if this is the 
case, this method of painting can not only be used to ad- 
vantage for the painting of steel passenger equipment cars, 
but for the painting of any other full size steel structure of 
a similar character where protection and finish are desired. 


PNEUMATIC CHUCK FOR STAYBOLT 
DRILLING 


BY J. C. BREKENFELD, 
Assistant Machine Shop Foreman, St. Louis & San Francisco, Springfield, Mo. 


The illustrations show a device that was designed to reduce 
the breakage of drills to a minimum and increase the output of 
the machines in drilling 7/32-in. holes, 114 in. deep, in staybolts 
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Details of Pneumatic Chuck for Drilling Staybolts. 


for locomotive boilers, in order to comply with the government 
requirements. Before the introduction of this pneumatic chuck, 
the method used was that of screwing a hardened tool-steel cap 
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on the staybolt for a drill guide, and holding the bolt in a smail 
chuck with a V cut on one of the sides; a handle was provided 
to hold the bolt in the V of the chuck. The breakage of drills 
by this method was excessive, there often being as many as six 
or eight broken per day in drilling from 175 to 300 bolts on a 
machine. 

Having available three drilling machines of one type, it was 
decided to place them close together and equip them with pneu- 
matic chucks. Heavy galvanized-iron chutés were placed under- 
neath the tables to convey the bolts and lubricating liquid to a 
pan on the floor, so located as to serve all three machines. A 
small geared circulating pump was placed at the back of the 
base of one machine and belted to the smallest driving pulley 
cone. A %-in. pipe was led from the pump to each machine, 
just back of and through the machine column to the height of 
the top of the chuck, and a %-in. pet cock was used to regulate 
the flow of lubricant. In the operation of the chuck air is 
admitted behind the piston, which draws in the clamp A. A stay- 
bolt having been previously placed in this clamp, the action of 
the air pressure holds it firmly in the V-shaped notch in the 











Pneumatic Staybolt Chuck Applied to a Drill. 


chuck body B. The bolt is thus centered under the small hole 
in C, through which the drill is guided. 

The original feed handles on the machines were only 12 in. 
long, but these were increased in length to 18 in. and made of 
14-in. gas pipe so as to be light enough for the counterbalance 
spring of the spindle to raise the drill out of the staybolt after 
the right depth had been drilled. This leaves the operator’s right 
hand free to release the air chuck, and the left hand free to 
place another bolt in the chuck. The drilled bolt, on being re- 
leased, falls through the table and follows the chute to the pan 
on the floor, from which the bolts are delivered to the stores 
department by laborers as often as the pan requires to be 
emptied. 

With these changes and the machines speeded to 800 revolu- 
tions per minute, the output of each machine was increased to 
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about 800 bolts per day of nine hours, and the breakage of drills 
was reduced to only one or two each day, sometimes none being 
broken. The average drilling time is thirty seconds per bolt. 


DIAGRAM OF MACHINE TOOL 
OPERATION 


BY L. R. POMEROY. 


The accompanying diagram permits information to be quickly 
and accurately obtained in an investigation of the amount of 
metal removed by a machine tool, as well as the horsepower 
required, when it is operating under various conditions of cuts, 
feeds and speeds. The scale at the bottom of the left half of 
the diagram gives the depth of cut in inches, which will be one- 
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example shown by the dotted line indicates that a machine work- 
ing with a %-in. depth of cut and a %-in. feed and running at 
80 ft. per min. cutting speed will remove 60 cu. in. of metal a 
minute. This would require 24 horsepower if the metal was 
cast iron, 36 horsepower if of wrought iron or steel, and 60 
horsepower if steel tires were to be turned. To indicate another 
way of using the table, we will assume that a lathe has a motor 
which will deliver 20 horsepower for the length of time that the 
operation requires. Assume that a cast-iron piston head, 24 in. 
in diameter, is to be turned. The machine is assumed to be 
fitted with speed changes such as will allow a speed of 95 revo- 
lutions a minute of the spindle to be obtained, which will give 
a cutting speed of about 60 ft. per minute. If the diameter is 
to be reduced 34 in. the depth of cut will be 3¢ in. Referring 
the table, it will be seen that 20 horsepower for cast iron is 
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Diagram Giving the Relations of Feeds, Cuts, Cutting Speed, Metal Removed and the Horsepower for Machine Tools. 


half of the reduction in diameter in the case of lathe or boring 
mill work, and above it are diagonals marked for various feeds 
from 1/32 in. to 3/16 in. The combination of the depth of cut 
and the feed will, of course, give the area of the cut in square 
inches and this is shown in the scale at the center of the table. 
In the right half of the diagram are shown the cutting speeds 
from 10 to 120 ft. per minute. The area of the cut multiplied 
by the cutting speed will give the cubic inches of metal removed 
a minute. This is shown on the bottom scale of the right-hand 
half of the diagram. Directly below this is given a scale of the 
horsepowers required for doing the work on three different 
materials, viz.: cast iron, wrought iron and steel. and steel tires. 
This horsepower indicates the size of the motor required on 
the machine for the work. 


This diagram can, of course, be used in various ways. The 


equivalent to the removing of 50 cu. in. of metal a minute. Fol- 
lowing on the line through the point 50 up to the diagonal line 
marked 60 ft. per minute cutting speed and then directly across 
until the vertical line from 34 in. depth of cut is intersected, it 
is found that a feed of about 3/16 in. will be required to develop 
the full power of the machine. Other methods of using the table 
will readily suggest themselves to the foreman or operator. 


Subway For Genoa, ITALy.—Genoa is confined to a compara- 
tively narrow territory, between the mountains and the sea, and 
can only grow at the two ends. Two engineers, E. Rava and 
S. Cattaneo, have planned a subway and elevated railway to serve 
it, from a suburb on the west to one on the east, a distance of 

“ 


a little over 6 miles, about three-fourths of which will be under- 
cround. The cost is estimated at $5,000,000. 
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APPRENTICESHIP ON THE ILLINOIS CENTRAL 


Both the Shop Apprenticeship Methods and the 
Co-Operative Plan Possess Unique Features. 


A general system of apprentice instruction was established on 
the Illinois Central and Central of Georgia last July under the 
direction of the Educational Bureau, a department established on 
these roads in 1911 for the purpose of providing free instruction 
to the employees who desired to educate themselves further in 
their respective fields of railroading. Although these roads have 
employed apprentices before this time, there were no instruction 
classes held except at Water Valley, Miss., and Vicksburg. 

The Educational Bureau having become thoroughly established 
was in a position to handle the apprentice instruction in an ef- 
fective manner, and under the direction of D. C. Buell, chief of 
the bureau, nine schools on the Illinois Central and one on the 
Central of Georgia were in full operation within two months’ 
time, the lesson papers being prepared by the Bureau. The han- 
dling of the problem in this way makes it possible to operate 
these schools at a reasonably low cost. The following table 
shows the operating cost for the two lines: 


Cost per Cost per 


Num- Appren- Cost Cost per appren- mile of 

ber of ticesen- per school tice per road per 
Road. Miles. schools. rolled. year. per year. year. year. 
a Ge wauakos 6,127 9 365 $9,000 $1,000 $24.66 $1.47 
G.. 6F Geiicccs 1,914 1 75 1,500 1,500 20.00 78 


After a careful study of the situation it was decided to have 
30-minute class sessions, beginning at 7 o’clock in the morning; 
this allows ten classes to be handled each morning. In all but 
the Burnside shops at Chicago, it is possible to finish the class 
work before noon. This length of session was chosen because it 
was believed that the apprentice would be able to assimilate more 
than if required to spend a longer time in the class room. The 
boys come to class knowing that the period is short, and that 
they must pay attention, because there is barely time to get what 
they want. They go away still fresh and interested, and wanting 
more instruction rather than being satiated with what they have 
tried to absorb. 

A second consideration was that by having half-hour class 
periods the instruction work is more flexible, and at the smaller 
shops the classes need not consist of more than three or four 
boys; at the larger shops the maximum number in a class would 
not be over eight or nine. In this way the boys may be kept 
in classes which suit their progress, and may be given practically 
individual instruction. 

There is a third feature that is also important from an eco- 
nomic standpoint, and that is that with the exception of the very 
largest shop, the instructor is through with his instruction work 
at neon each day, and can spend the afternoon doing special 
work for the shop officers, or in organizing special night classes 
for the journeymen and handymen in the shop who want in- 
struction. These evening classes are offered to the men free of 
charge, and in some places they are very well attended. 

The next consideration was the relationship of the apprentice 
instructor to the shop. It was especially desired not to take 
the control of the apprentice boy away from the shop organiza- 
tion, and it is thoroughly understood on the Illinois Central and 
Central of Georgia that the apprentice instructor has no author- 
ity over, or any concern in, the boys’ shop work. The master 
mechanic, shop superintendent, or general foreman, is, of course, 
naturally interested in his apprentice boys, and will have a spe- 
cial desire to teach them to become efficient journeymen, but if, 
through the establishment of an arbitrary apprentice instruction 
organization, the control of the apprentice boys in the shop is 
taken away from these men and turned over to the apprentice in- 
structor, it naturally creates a condition where the shop officers 
lose a certain amount of interest in the shop work of the boys, 
which is not counteracted by the work the apprentice instructor 
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is able to do in the shop. The shop officers, therefore, continue 
to have the same jurisdiction and responsibility for the boys as 
before apprentice instruction was established. They are respon- 
sible for the education of the boys in the shop, and the appren- 
tice instructors, under the direction of the Educational Bureau, 
are responsible for the class work only. This system of organi- 
zation has worked out successfully, and the shop officers have 
taken a renewed interest in the whole apprentice question, hav- 
ing arranged for a shop foreman or demonstrator to have special 
charge of the boys in the shop. The fact that the apprentice in- 
structors do not arbitrarily step in and take the apprentice away 
from the control of the foreman is considered one of the chief 
advantages of this system. 
CLASS INSTRUCTION. 

No mechanical drawing is taught in the apprentice schools 
during the first year and a half or two years of a boy’s appren- 
ticeship. It is not the aim of the apprentice class work to make 
draftsmen, but to make more efficient shopmen. The apprentice 
boy needs to learn to read working drawings; he needs to learn 
to make a shop sketch quickly and accurately, but he does not 
need to be a mechanical draftsman to accomplish these results. 
Consequently, the first work in the shop apprentice classes con- 
sists of a series of 8&5 half-hour lessons on reading working 
drawings. ‘These lessons have been specially prepared, and the 
thirty-sixth lesson is an actual shop blueprint. 

The lessons in the reading of working drawings are given on 
alternate days, or three times a week. They are followed by 
shop sketching lessons, of which there are about 60 in the 
series. With this schedule the apprentice boys should be able 
to read any shop blueprint, and to make any necessary sketches 
in connection with their work at the end of the 145th lesson. 
Following the instructions in these two subjects, which is given 
to all classes of apprentices, will be lessons in shop practice, 
arranged according to the different trades that the apprentices 
are learning. 

Such boys as desire to take mechanical drawing will be allowed 
to do so in the last half of the last year of their apprenticeship, 
although any of the boys who are particularly anxious to qualify 
as draftsmen may take up the regular mechanical drawing course 
of the Educational Bureau on their own time during any period 
of their apprenticeship. 

The alternate days not given up to the course of lessons just 
described, are assigned to the study of arithmetic and general 
mechanical subjects. The first year apprentices are started out 
with lessons in addition, subtraction, multiplication, division, etc. 
Those who are qualified in these subjects simply take the lessons 
as a review and quickly work themselves up to a higher class. 
These lessons are continued with practically no interruption 
through decimals, and then through higher mathematical sub- 
jects, such as square root, cube root, formulas, geometry and 
trigonometry; interspersed between the latter series are other 
lessons of a practical nature on mechanical railroad subjects. 
For instance, the Educational Bureau’s unit on “Locomotive 
Soilers” is read and discussed in class, and the class may meet 
in the shop at some dismantled locomotive to complete their 
study of this subject. Following this some other paper on the 
locomotive is taken up. The locomotive chart is studied to 
familiarize the boys with the names of all the parts of a locomo- 
tive. The car chart is studied in a similar way by the car shop 
apprentices. Other of the Educational Bureau lessons are used 
in a similar manner to give the boys as broad a general knowl- 
edge as is possible in the time allowed. 

During the study of the lessons in the reading of working 
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drawings the instructor, who is equipped with a T-square, tri- 
angles and a compass for use on his blackboard, draws some of 
the figures in the lessons, explains some of the simple principles 
of geometrical drawing, etc. The boys also go to the blackboard 
and make freehand drawings of many of the objects illustrated in 
the lessons, to make sure that they are understood. In this way 
the student receives a fairly good elementary knowledge of sketch- 
ing while learning to read working drawings, and all through 
the lessons on this subject and sketching the student is learning 
the fundamental principles of mechanical drawing so that on the 
completion of the course in the reading of working drawings and 
sketching lessons it will not be difficult to make a fair draftsman 
of him. 

In a similar way the shop practice covering each of the draw- 
ings that a boy receives in class is outlined and covered in con- 
nection with the reading of the drawing, so that a boy when tak- 
ing the first actual blueprint, which is lesson 36, does not look at 
it simply as a cellar bolt, but is told what a cellar bolt is for, how 
it is made, what kind of a machine it is made on, what kind of 
material is used, how the stock is obtained, what is done with 
the finished stock, etc. This principle is followed through in all 
of the lessons. 


CO-OPERATIVE PLAN. 


A short time after the apprentice schools had been established 
the co-operative plan was started on the Illinois Central at 
McComb, Miss., by which high school students are received as 
apprentices in the shop while they are attending school, the 
time being equally divided between the shop and the school. This 
plan is similar to that originated by Dean Herman Schneider of 
the University of Cincinnati, and while there have been similar 
co-operative plans between high schools and shops it is believed 
that this is the first such plan adopted between a railroad shop 
and a high school. 

The was rather unique. Professor 
H. P. Hughes, of the McComb city schools, wanted a manual 
training department to help make the high school more attractive 
to the boys. 


reason for starting it 


He had a rather peculiar experience in the case 
of two boys that clearly demonstrated the necessity for such a 
department. Two chums were graduated from the eighth grade 
at the same time; one went to work in the railroad shop as an 
apprentice, while the other was persuaded to continue on through 
the high school. By the time this boy was graduated the other. 
having served his apprenticeship, was 
and was earning 39 cents an hour. 


a journeyman at his trade, 
The high school graduate, 
work at the shop, and the 
first year apprenticeship at 
It happened that this high school graduate at 
12 cents an hour was put to work as the helper of the chum, a 
journeyman earning 39 cents an hour. 


seeing no other opening, applied for 
best that could be given him was a 
12 cents an hour. 


Parents and children 
alike in McComb could only see, after this experience, the differ- 
ence of four years in time and 27 cents an hour in money in 
favor of not going to high school, and it was to overcome this 
condition that Professor Hughes asked the Illinois Central for 
aid. 

The details of the plan were handled by Mr. Buell, chief of 
the Education Bureau, and it was arranged for the boys to 
spend alternate days in the shop. Two boys constitute a unit in 
One boy reports to the shop and 
works as an apprentice Monday, while the other boy of the unit is 
in school. Monday afternoon, after school hours and before the 
shop closes, the school boy hunts up his partner in the shop, and 
finds out what he is doing, so that he can report for work at the 
shop Tuesday morning and let his shop partner attend school 
Tuesday. 


the shop and in the school. 


The boys alternate thus each day, so that the unit 
always represents one apprentice boy in the shop and one stu- 
dent in the school. Experience proves that there is practically 
no confusion in the shop due to this method of alternating the 
apprentice boys; and so far no change has been required in the 
present school program. 
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The railroad accepts as a student on the co-operative plan any 
public school student 16 years of age, or over (in accordance 
with state laws), who shall be recommended by the proper school 
officer. There are few formalities connected with the plan. The 
student signs the same form of apprentice indenture as any other 
apprentice boy, who applies for work at the shop and is ac- 
cepted, would sign. Each boy must agree to be faithful and dili- 
gent in both his shop work and his school work, and respecting 
the discipline of the shop while at the shop. Unsatisfactory work 
in the shop or school will be sufficient cause to bar a student 
from further participating in the benefits of this plan. 

The regular four years’ high school course, when taken on the 
co-operative plan, contemplates the student working in the shop 
during the summer months when the school is not in session. 
Taking this into consideration it may be seen that under this 
plan the high school student at graduation will have worked 
about two years and five months actual time in the shop, but the 
Illinois Central allows three years’ time on the apprenticeship 
period of every high school student who graduates under this 
plan, so that on graduation the co-operative student will have 
only one year more of apprenticeship to serve before becoming 
a journeyman. 

This plan proves successful in practice because of the fact that 
every such boy becomes a responsible factor in the every day 
work of his community. It is up to him to be on time at the 
shop and to know what he must do; it is also up to him to study 
with his partner and keep pace with his class. In addition to 
this the boys are paid regular apprentice rates for every hour 
they work in the shop, so that as wage earners under shop dis- 
cipline they begin to grow into useful manhood. The sense of 
responsibility, the fact that wages are paid for work done, and 
the broader insight into practical affairs that the boys obtain 
through this plan, all unite in giving them a clearer understand- 
ing and a higher appreciation of the value of their school work. 
-xperience proves also that under this plan they are able to do 
with ease twice as much in school as the average high school 
student. 

There are only two really good reasons why a boy in good 
health leaves school before he graduates from high school. The 
first is that he must earn money for his own support or the sup- 
port of his parents. The second is that the school does not 
interest him—he wants to get out in the world, to “get to work,” 
to be earning some money. The co-operative plan nullifies both 
of these reasons for a boy leaving school, and leaves practically 
no excuse for parents interrupting a boy’s schooling before he 
graduates from the high school, for the reason that a high school 
boy can earn from $15 to $20 a month while going to school and 
working on this plan, and for the added reason that his desire 
to go to work is fulfilled, his desire to earn money is fulfilled, 
and the school work instead of being drudgery is a welcome 
interruption on alternate days from the hard work of an ap- 
prentice in the shop. This plan does not appeal to boys who 
are lazy or who have a yellow streak in them, but it does appeal 
most strongly to the majority of boys who now want to leave 
school before graduation. 

The adoption of this plan has developed another interesting 
feature, and that is that without exception at the places where 
it has been started there have been one or more boys in the shop 
who have not completed the high school course, who have gone 
back to school under the co-operative plan, continuing on their 
term of apprenticeship, and at the same time arranging to 
complete their high school education; and in more than one 
instance the co-operative plan has appealed to them so strongly 
that boys who had left school in the first year of high school with 
no intention of getting any further education, are now going 
back to school and are planning to go on at the completion of 
their high school work to a technical school which offers co- 
operative education. 

This plan costs the railroad company practically nothing, but 
it is giving the company a considerably higher class of appren- 
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tices. In a similar manner the plan costs the community which 
adopts it nothing, but it makes the high school work much more 
effective, and enables many boys, who would otherwise leave 
school, to continue their schooling and become high school grad- 
uates, while at the same time they are able to pay their way 
from the money they earn in the shop, and are learning a trade. 
Soon after this plan was well started at McComb the same 
opportunities were offered at other shops, and the plan is now 
in effect at Centralia, Ill., Clinton, Ill, Waterloo, Ia. and at 
Birmingham, Ala. While it has only been in operation for a 
short time, it has been so well received by both the students and 
the local school authorities that it bids fair to extend rapidly. 


SHOP ORGANIZATION, 


The shop instruction and the class room work are in no way 
connected to each other, the educational work being directly con- 
trolled by the Educational Bureau, and the shop instruction 
directly controlled by the mechanical department officials. The 
mechanical department is represented by F. W. Bason, who, as 
supervisor of apprentices, follows up the work of the appren- 
tices in the shop and has general charge of the apprentices from 
the mechanical department standpoint. The apprentice is hired 
by the local mechanical department officers, who, after receiving 
a report of his educational qualifications from the local appren- 
tice instructor, pass on his character and general qualifications 
as an apprentice. 

The following schedule has been arranged for the transferring 
of apprentices from one class of work to another, so as to give 
the boy a general knowledge of all the different classes of work 
pertaining to his particular trade: 


MAcHitnIsts. 


Months. 
wobere. WECNE, ClACDE GO GNIS 6c o.dcin id bec crccid ek ivetdncmedecdeceuas 2 
Betme Chart Teihe Giraks Chew BUNGIE. ooo ac cccsici iiewceectecendnacee 7 
EE werk Sint HARA RRNA TA LOREAL SD 6ORSH COREA awh ane ee nemune es 2 
Oi Ee CLL COE Te Oe OPE ey eT ET een 2 
MOONE JblviaUat neta ai iity gute ieee aly tate as edule Gan. auntie a a aon 2 
PM MNS acacwecdada daca Cun nen Reta na cee FAME eyes ek enteTes 3 


Work above running board, consisting of hand rails, pops, whistles, 


Dower mountings and Oil Silat WEEK 566d ci cccccvccsccceccecetionss + 
Frames, shoes and wedges, wheeling engines, putting up spring rigging, 

expansion gear, removing and applying cylinders, etc.............4. + 
Applying pistons and steam chests, putting up motion work, lining 

ee Pe oe te err nee ern ree ee ee eer ee 4 
ViNG- COGN O60 SOU Cl ce PisicswitVeacKdeRUeeaceceueevansiangneenwes 4 
Vise work on motion work, pistons, crossheads, etc.........0eeee eee 2 
Tool-room work, handing out tools, running machines such as tool and 

drill grinder, lathe, milling machine, €€6.....6ccccccccecscccccseesees 4 
Vise work on tools to consist of general repairs to tools of the various 

ee remneti en, - ie GINS OES se ocivecce caus dbacecenseeweee ceneecds 5 

BOG £34260 s SNES eee suds ea eeaessai ase tennedereweeniananes 48 


When the apprentice is not placed in the tool room he is 

placed in the air brake department for the following experience: 
Months. 

Overhauling and applying brake rigging, air pumps, lubricators, en- 

gireer’s valves, injectors, steam and air gages, gage cocks, pops, 

whistles and all work handled in this department................065 9 

As it will be necessary to have the apprentices in the round- 
house machinery repair gang, and on the surface or laying-out 
table, the time allotted to these departments is as follows: 

Roundhouse from six months to one year; machinery repair gang from 
two months to six months; surface table from one to three months. 

Credit is given the apprentice for experience and time spent 
on this class of work, and he is exempt from serving any time on 
the regular schedule on work of a similar nature. 


301LER SHOPS, 
' ; , Months. 
Heatirg rivets, scaling boilers, and general helping on light work, punch 
eR, OT CO EET CER PRE PLE ET EE OE CPO OE ET PC EE 


Ash pan and netting work; also as much sheet iron work and miscel- 


_lareous light boiler work as possible........ccccceccccccccccecccccs 10 
Tank work, such as patching, riveting, applying angles, etc............ 6 
oe eee GA CCR RECECEMACESEERAULKE EDS CELMNE SR ARR RRM EMEES 


Firebox work, reaming and tapping staybolt holes, setting and cutting 

CW SURO Oe 6c ci ccccat ed ecadesdieuuweeunsc0eGdaeendugeiecneens 
Working with boilermaker on general work, such as flanging, riveting, 

applying new sheets, bracing and staybolt work............0.eee00- 

The last six months to be spent on work either under the instruction of 
the layer-out or working on general boilermakers’ work with helper and 
handymen, the apprentice to be in full charge of work. The work to con- 
sist principally of patches, half side sheets, door sheets, back and front 
flue sheets, smokebox extensions, smokebox liners, and general boilermakers’ 
work. 

In shops employing a sufficient number of boilermaker apprentices, one 
apprentice to be kept with the Jayer-out, and as one apprentice is retired, 
another to be ready to take his place. 
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BLACKSMITH. 

Months. 
pe TEP CERTER OCCT COLT CEO CCE COOP TTR CTE Pre 
RESIN daniducceccncensevedccseaneeqasedeededneveneeeaeeuaeee 3 
Dees Oe Wn GOGR CONE WOON) kc 6 ic cccccuinctaweceescusesecadecaan 6 
Running bolt header and forging machines............cceeeeeeceeeeees 3 
SR OOD fh i cindaddncoeods dddnedsauneredeennaedeneeeuquawel 6 
Rae Weer OO ON NO OROR so cc cccidcucecencsseneeecencraawauwaes 8 
Heavy work on fire not requiring any particular skill................- 10 
Working on fire, all classes of work, filling the place of absent black- 

smiths and doing general blacksmith work.........e.ceeeeeeeeeeeees 6 


The last year of the blacksmith apprentice work consists of 
general blacksmith work, working on frame fires, heavy work 
under the steam hammer, such as drawing out, forging billets, 
piston rods, equalizers, main and side rods, etc., and such other 
work as will familiarize the apprentice with handling iron under 
the large hammer. He is also given an opportunity to operate 
the large up-setting machine. 


Tin AND Pipe Suop. 


Months. 
Ee eee aeededeneenaceweenn 10 
Injectors, lubricator pipes and copper pipes in cab...........eeeeeeees 10 


Jackets and sheet iron work 


Fe MOE in tcdccceantdddccessedequanceusquetaescsceuanaatees 6 
4 
Tin roofing, headlights, classification lamps, lanterns, oil cans and 


MeeTeE Te CE WOE o ono 6c cccccacedsawcnessqeksetenquauaaas 6 
Cee Ne GUD THE WOE ec ciccidievecaecacesecsuadessuceceecsueterw 12 
BONED 6 vo kasd cicsadednaces cbddacendaawducessceactsbadaendnereure 48 


Car DEPARTMENT. 


Carpenter Shop. 


PO ON OURS oc dic cee cvetcnciatesacaxcasenandudeeneeseeuaanearl 6 
BRON WMI ac. cite cea. bi5 oo cose eedaaneecandaewetanaaessaeeeaceueeee 6 
Passenger Shop. 

NING WOR, oo dic dss Sends dsweedacnesdeeenabedenenasaseeunieenee 6 
by SAT eee er Tree rere TT ror re hatdaceeedwheken 6 
TRO NNN es cekedcandeeceseccesedanbscussaneagdedors bamteanee 6 
Rees Gere - Wa Wr in oo k.vinc ccdincdwacucsaneeeeseccucusweuees 6 


Freight Shop. 
All around car work ........... iacawanare sec e ccc ccccccecencccceccess 6 
Office work in car departmert office on defect cards, etc 6 


The following individual monthly report is made out by the 
shop demonstrator and the educational instructor, and is ap- 
proved by the local master mechanic: 
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Illinois Central Railroad Company. 
The Yazoo & Mississippi Valley Railroad Co. 





SHOP AND CLASS RECORD OF APPRENTICES AT 














Shop, Month Ending 191__ 
aes SHOP CLASS 
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Number of Apprentices employed during Month, Reugned, 





“Efficiency” of apprentice to be based entirely on quality and quantity of work, where 100% will equal a normal output. 

Brxt } A. pertect; B, good; C, fair; D, unantiafactory; EB, faibure. 

Mathematics 00% tm be aliewel fer nentucan of witch, and prone to te pated acneeding to pesmmntagp ated eameely 
ry lemon 








Demonstrator. Technical Luatructor of Appr 





Master Mechanic. 














Form Used for Monthly Shop and Class Record of Apprentices. 


This report is made in duplicate, one copy being sent to Mr. 
3uell, chief of the Educational Bureau, and the other being held 
at the local shop. A second form is made out monthly by each 
shop for the office of the general superintendent of motive power, 
showing the average efficiency in the shop and class room of 
all apprentices in each trade for the first, second, third and 
fourth year apprentices. From this form a summary is made, 
with the same headings, but with the totals from each shop so 
that a comparison may easily be made. The following table 
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gives the classified list of apprentices on the Illinois Central 
system: 


APPRENTICES PER TRADE PER SHOP. 


Machin- Boiler- Black- Tin and Carpen- 
ists. makers. smiths. pipe. Painters. ters. Found. 

Burnside Shops......... 62 10 3 16 1 17 e* 
Memphis, Tenn. ....... 26 3 i a 1 - oe 
Vicksburg, Miss. ....... 20 6 2 2 ‘3 £6 im 
McComb, Miss. ........ 20 5 2 ~~ > 5 5 
WEMOET VRNEY 6 scccviccee. 22 1 3 2 2 2 “ 
Es Cree 13 9 2 i is 1 R 
OS CA 32 6 1 3 2 1 
Oe ee 13 2 be 2 sc 
2S: ere 24 5 1 
OREN, BE ccdceseees 6 2 1 
Peeesort, Ti. osc. cccscs 5 2 ‘ 
Seer eee 2 re 2 
west St. Louis, Ti... 7 ‘ 

Total per trade.......252 51 13 29 11 26 > 

Total entire road..... 387 


MACHINE FOR DRILLING TELL-TALE 
HOLES IN STAYBOLTS 





BY PAUL R. DUFFEY. 


It has been the general practice to drill tell-tale holes in stay- 
bolts before applying the bolts and to countersink the ends suf- 
ficiently to prevent closing the holes when riveting. A number 
of shops applied bolts without drilling, but when the drilling 
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by a suitable flat bar supported at the ends by upright pieces 
of angle iron which are fastened to the floor by lag screws. 
This frame is braced to the backhead of the boiler and the 
slide holder X, placed on the flat bar, supports the slide D. 
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Apparatus for Drilling Tell-tale Holes in Staybolits. 


The machine is clamped in any desired position on the slide 
D by means of the support clamp B, support clamp block C 
and screw A. The swivel plate A has a bracket F for the 
spindle feed, attached to it in such a way that it may be turned 
to any position and the main spindle J, which holds the drill, 
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Details of Machine for Drilling Tell-tale Holes. 


was done later the depth of the holes did not conform to the 
present standard, and in consequence had to be redrilled to 
standard. 

In order to drill the bolts to the proper depth after they are 
applied, the machine illustrated here was devised. It permits 
of accurately drilling holes in staybolts at any angle after they 
are in position in the firebox. The whole machine is supported 





passes through this bracket. The feed gear G, which has teeth 
engaging with those on the main spindle J, is controlled by 
means of the handle in the feed gear support H and the 
ratchet lock K. The power for operating the drill is supplied 
by an air motor. This device is in use at the Portsmouth, 
Ohio, shops of the Norfolk & Western, where 1,800 holes have 
been drilled by it with six 3/16 in. drills. 
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WELDING OIL CUPS ON ROD STRAPS 


BY E. L. DUDLEY. 


The drawing shows an oil cup machined, ready to weld on 
the strap. It is made from a piece of round iron of the proper 
size, chucked in a lathe where thimble B and groove A are 
formed. The strap is counterbored the size of thimble B to 
receive the oil cup. The thimble is about % in. long, and the 
counterbore in the strap is just deep enough to allow the cup 


to rest flat on the strap. The cup and strap are then delivered 


oe ae 
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Oil Cup Prepared for Welding to Strap. 





to the blacksmith shop, where both are brought to a welding 
heat and the weld is made in the usual manner. The groove 
A is to help the blacksmith in using his tools. After welding, 
where no special tools are in use for the purpose, the cup may 
be easily finished by chucking the strap in a lathe. 


SMALL FACE PLATE FOR AIR BRAKE 
WORK 


BY F. W. BENTLEY, Jr., 
Chicago & North Western, Huron, S. D. 


Face plates used in connection with air brake repair benches 
are often few in number and in poor condition, two or three 
men sometimes using the same plate, with the result that it 
gets but little care. 

The plate illustrated is made from an old reversing cylinder 
cap from a Westinghouse 8 in. air pump. The threaded por- 
tion of the cap can be used to hold it in the lathe chuck jaws 
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Face Plate Made from Reversing Cylinder Cap. 
while the handle is being turned up. By turning the cap around 
and protecting the finished portion with copper strips between 
it and the jaws, the threaded portion may be turned off and the 
part used as a face may be gone over and trued up. A lathe 
in good condition can turn out a very accurate plate. The plate 
should be kept in a small tin box, the bottom of which should 
be covered with a flannel rag soaked in oil. By using these 
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old caps each repair man may have a face plate of his own, 
and they will be found useful in spotting slide valve feed valve 
valves, flat faced triple valves, rotary seats and for a great 
variety of other work. 


SMITH SHOP KINKS 


BY C. L. DICKERT, 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


WELDING JAWS ON BRAKE CYLINDER PUSH RODS. 


The jaws for the brake cylinder push rods may be made on 
a forging machine at a little more than one-half the cost of 
The dies shown in Figs. 1, 2 and 3 


doing the work by hand. 
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Right Hand Die. 
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Lett Hand Die. 
Fig. 2—Dies for Welding Jaws to Brake Rods. 


are used for forming the jaw, welding it on the rod and for 
punching the pin hole through the jaws. Fig. 1 shows the dies 
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used for forming the jaws. A hole is punched through bottom 
of the jaw to receive the end of the push rod. A bar 2% in. 
wide by 3% in. thick is placed in the die 4. The ram B, which 
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machine in one operation, the bending being done in the bend- 
ing machine shown in Fig. 5. The yokes are completed in three 
operations and are finished in the smith shop, formerly the 




































































































































































punches the hole and at the same time bends the jaw, is steadied holes were layed out and drilled in the machine shop. One 
by the guide C. The finished jaw is shown at D. operator and a helper can upset and punch 30 yokes in an 
The end of push rod is swaged down to fit the hole in the — hour. 
p g 
jaw, and both of them are welded together by the dies shown ain semeeee acme. 
in Fig. 2. The female dies are made of the two blocks E and ; : 
F. The block FE has a projection G which fits in a recess in F, An oo bending machine that may easily be made from — 
material is shown in Fig. 5. The main cylinder is 18 in. in 
}e----/03*----- k-----/0g---——4 diameter inside. The piston fits in the crosshead that operates 
' ' 
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Punch, Brake Cylinder Push Rod. 
Fig. 3—Dies for Punching Pin Holes in Brake Rod Jaws. 
The ram H enters between the forks of the jaw and welds it 
to the rod. The rod with the jaw welded on is shown at M. 





The pin hole is punched in the jaws by the dies shown in 
Fig. 3. 
fits between the jaws and keeps them from bending while be- 
ing punched. The punch K has an adjustable head, so that 
different size punches may be used. 


The die J is provided with the spacing plate L which Fig. 5—Bending Machine for Coupler Yokes. 

The crosshead is held 
from twisting, due to the inequality of the load on the bending 
arms, by the rocker located under the main cylinder. The 10-in. 


x 12 in. cylinder at the lower right hand end of the machine 


the bending arms through jointed rods. 


UPSETTING AND PUNCHING COUPLER YOKES. 
Dies for upsetting and punching coupler yokes are shown in 
Fig. 4. The finished yoke is shown at 4; the ram for upset- 


ting the ends is shown at B, and the punch and receiving dies 


operates a clamp which holds the bar that is to be bent, tirmly 
in place. 

This machine is used to good advantage in bending the coupler 
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Fig. 4—Dies and Punch for Upsetting and Punching Coupler Yokes. 


are shown at C and D. The receiving dies are cored out as 
shown at E to allow the punchings to fall away from the dies. 
The punching and upsetting is done in a 4-in. Ajax forging 


yokes shown in Fig. 4. This machine was designed by Jack 
Jenkins, of Decatur, Ala., with the exception of the clamping 
device, which was put on by the writer. 






































BOX CAR CONSTRUCTION, AS VIEWED 


BY A REPAIRER* 


BY H. S. FENTRESS, 
Foreman Car Department, Norfolk Southern. 

During the past few months I have noticed several lots of 
<ars, recently built, which have been equipped with outside metal 
roofs. This class of roof is a grave mistake. I make this un- 
qualified statement because of personal observation. The first 
objection is the almost impossible task of keeping the metal pro- 
tected from the weather. An inspection of roofs turned out 
during the first half of 1912 will bear out the above statement; 
consequently the metal left unprotected will soon rust, and in a 
snort time leaks will develop, causing claims for damaged goods 
and necessitating the removal of the cars from service for re- 
pairs to the roof. Cars doing service near the sea coast for any 
length of time will suffer in this way quicker than those in serv- 
ice away from the influence of the salt air. 

There are, of course, several preparations on the market pur- 
porting to be just the thing for metal roofs, but so far as I know, 
nothing has been found to adhere to the metal satisfactorily. It 
12s been suggested that the roofs remain uncovered until cor- 
rosion begins, thus giving the paint something to hold to. This, 
I believe to be a fallacious idea, for corrosion, having begun 
its work while the metal was unprotected, continues to eat like 
a cancer, and under cover of the coat of paint it received too 
late its work of destruction is not noticed; the first intimation 
the car department has of the leaky condition of the roof is 
through the claim agent. Then again, should we persuade our- 
selves that this suggestion is a good one, it is in a large meas- 
ure an impractical one, as the owners are unable to keep the cars 
home, and a certain percentage remain away for many months; 
there is a possibility of the roof receiving no attention, and of 
the rust destroying it while the car body is comparatively new. 

The short running boards, added to the fore and aft boards, 
with their saddles constantly bearing on the metal, and the work- 
ing of these saddles, little as it may be (and there will be some 
no matter how much attention is given them), causes the metal 
to wear under the saddles, thus creating leaks difficult to detect, 
and thereby adding another source of annoyance to the car de- 
partment and extra work for the claim department. 

There are grave defects to be found in the designs of many 
inside, or covered metal roofs. In a majority of cases the metal 
is not properly held in position in the groove of the ridge pole 
to take care of the working of the car body; other designers 
have secured the metal in this regard, but have omitted to take 
sufficient care of the lower ends of the sheets, allowing the drip 
to fall into the joint formed by the side plate and the siding. I 
have recently tested several of the roofs that were reported 
leaking to the extent of damaging the lading by water. The 
test showed that the roof was intact and in the same condition 
as originally constructed. There was no furring strip on the side 
plate and the fascia boards were nailed tight to the siding with 
no space between. The car had not opened, being equipped with 
metal carlines securely fastened to the side plates, but the water, 
finding its way through the roof sheathing, ran down to the plate. 
The roof boards being nailed tight at this point, the water flowed 
back over the plate and into the car, as well as finding an ave- 
nue between the siding and the plate and dropping on the belt 
rail, and then on the lading. This style of roof shows the de- 
fect in construction only in severe rain storms. 





a in the Car Department competition, which closed February 15, 
13. 
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What is badly needed is a roof so designed that the sheets 
will be held firmly in the ridge pole groove, and the sub-carlines, 
or parting strips, will be secured at the ridge pole and side plate, 
while the nailing strips will be bolted to the sub-carlines. The 
sheet should also flange downward, and be fastened to the siding. 
A roof bolted together as above suggested would be held more 
firmly in position. The expense of replacing roofs lost in wind 
storms is a frequent and considerable item in the charges against 
the upkeep of freight equipment. A very little added to the 
cost of application would save a large part of this expense. 

There is another advantage for the covered metal roof as 
compared to the outside metal roof under similar conditions. It 
is well known that switchmen will take chances on car clearance 
in the yards, and while the all-metal roof reduces the width of 
the car at the eaves, the switchman is just as liable to mistake 
the distance with this type as he is with the wider one. In fact 
observation has proved to me, at least, that the narrower the car, 
the more the chances taken. Accidents of this nature happening 
to an all-metal roof mean torn sheets; the car must go to the re- 
pair tracks, which necessitates its removal from service for from 
one to three days, according to the switching facilities at the 
point where the accident occurs; the same accident to a cov- 
ered metal roof would not necessarily remove the car from 
service, but repairs can be made by inspectors on duty in freight 
yards, whose business it is to keep loaded cars moving. 

Roof conditions are not the only causes that bring about claims 
for damage to lading. The loose fitting door has contributed its 
share to this constant leak in the revenue of the operating de- 
partment. There are more cars being interchanged without doors 
today than ever before, and the amended M. C. B. rules of inter- 
change will, I believe, increase the number; hence the necessity 
of insisting on a door that can only be dislodged by a rake or 
side wipe. Doors lost in transit, owing to a poorly designed 
hanger, or a track too weak to bear the weight of the door with- 
out sagging, represent many dollars that could be saved by add- 
ing a very little to the first cost. The door selected should be so 
constructed as to form a water tight joint when closed, thus 
protecting the lading from damage during a driving rain storm. 
The door fastenings on modern cars are very good of their kind, 
but they do not entirely answer all requirements. Doors on 
empty cars are allowed to run back and forth at will in switch- 
ing, thus receiving shocks that tend to impair their usefulness. 
A device that would secure the doors in an opened or closed 
position would be beneficial in maintaining their efficiency against 
the weather, as well as the possible burglar. In other words an 
automatic door lock is now in order. 

I wish to call the designer’s attention to another matter that 
seems to have been overlooked; the inner lining should be car- 
ried to the plates on the sides as well as at the ends of the car. 
The roof and doors may be perfect, and yet in a severe rain 
and wind storm, damage may occur to the lading in the following 
manner: The rain will drive through the sheathing, creating 
a dampness that would ruin lading, which might be particularly 
susceptible to dampness. It could be argued that this is a rare 
occurrence. Admitting that it is, the payment of one claim of 
this nature might more than balance the extra cost to the entire 
lot of cars, and as the cars deteriorate the chances of the above 
possibility increases. The extra lining would stiffen the car body, 
thus enabling it to sustain shocks with less damage. 

The steel frame box car that has come to my notice seems to 
be weak in the end construction. Dressed lumber is a great 
menace to car ends; therefore that part of the car should be 
strengthened to meet the sudden shocks incident to the shifting 
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of the loads. It is a common sight to see steel frame cars on the 
repair tracks undergoing repairs to the end, the damage being 
due to a shifting load knocking out the ends. A large part of 
this damage could be avoided by adding a substantial horizontal 
metal end brace securely fastened to the side frame of the car. 
This might be in the form of a T-iron riveted on the outside of the 
vertical members of the frame and with the sheathing fitting over 
the flanges of the T. As now constructed, there is no support 
at the center of the end post and braces, and when the weight 
of the shifting load is delivered to that point they are not stiff 
enough to resist, consequently they must bend with the result that 
the end sill and end plate are twisted. As the cost to repair one 
of these ends is considerably more than to one of the all-wood 
ends, the additional expense of the end brace suggested would 
be insignificant when compared with the amount saved in ma- 
terial and labor, and in keeping the cars in service. 

We will, of course, always have cars on the repair: tracks, 
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signed draft device for which the car owner was responsible, but 
owing to the combination formed was relieved of by the M. C. B. 
rules. Happily the designer of the modern draft gear has made 
the possibility of this condition a thing of the past. “The de- 
signer is to be congratulated on the wonderful strides made in 
car construction. 


PORTABLE RIVET HEATER 


BY LEROY SMITH, 
Draftsman, Pennsylvania Railroad. Olean, N. Y. 

The portable rivet heater shown in the drawing is simple, 
easily built and quite economical in operation. It was designed 
originally for use in the freight car repair yard, but on account 
of its light construction and the ease with which it can be 
moved about it is useful for other classes of work. 

The wheels are about 20 in. in diameter and are of any suit- 
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Details of Portable Furnace for Heating Rivets. 


but I believe the designer can, and will, in time, reduce the bad 
order list to a minimum. This belief is strengthened with the 
appearance of almost every new design. The progressive spirit is 
especially noticeable in the underframe, and it would be difficult 
to suggest any idea that would be an improvement over the 
latest designs. It is encouraging to note the tendency to get 
away from the old coupler stops, and their attendant followers 
and straps, which have always been points for the* suspicious 
scrutiny of the car inspector, and have caused the hold-up at 
interchange points of many important shipments. It is also 
gratifying to note the gradual disappearance of the coupler pocket 
and rivet that have played no small part in keeping the repair 
track busy, and whose weakness has been the primary causé of 
many combination defects that the car user was compelled to 
stand for, when really the defect originated from a weakly de- 


able pattern; the axle is made to suit. The bed is made of 
14 in. boiler or tank plate, flanged on the sides to make it more 
rigid. The tank is a 12% in. x 33 in. air reservoir, equipped at 
the front end with 1 in. pipe fittings, through which the air 
supply enters and the oil is passed to the burner. The tank is 
well sheathed, with sufficient air space to amply protect the 
reservoir from the heat of the furnace. 

The furnace is built from 3/16 in. boiler or tank steel with 
all seams welded. The inside is thoroughly lined with fire brick 
and clay, which is easily replaced when necessary. 

Tue New Overtanp Limitep.—An extra fare train has been 
put in service between Chicago and San Francisco, running 
over the Chicago & North Western, Union Pacific and Southern 
Pacific. The run is made in 64 hours. 
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STEEL PASSENGER CAR DESIGN 


Papers Presented at the Railway Session of 
the American Society of Mechanical Engineers. 


Thirteen papers, each on a different subject connected with 
the design of steel passenger train equipment, were presented 
at the Railway Session of the American Society of Mechan- 
ical Engineers, held in New York on the evening of April 8, 
1913. 

THE GENERAL PROBLEM. 


The opening or introductory paper was presented by H. 
H. Vaughan, assistant to the vice-president, Canadian Pacific. 
After pointing out the difference in the conditions which 
control the development of the steel passenger car from 
those which influenced the design of the steel freight car 
at its inception, he stated that the questions that now con- 
front us relate to the design and construction of cars of 
the present type and of the materials that may be advan- 
tageously employed in place of the wood which has been 
used for so long. They are complicated by the necessity 
of providing for greater safety for the passengers than was 
secured in the wooden car, with an equal degree of com- 
fort, and the difficulty of anticipating the behavior of this 
new equipment in the case of accident. Certain difficulties, 
such as the best systems for heating, lighting and ventila- 
tion, are common to both steel and wood construction, and 
improvements in these matters pertain to general progress 
rather than the use of steel construction. 

The steel underframe and 
appear to be a 


wood superstructure does not 
satisfactory or permanent development. 
There is but little saving either in weight or cost over the 
all-steel construction, and it is difficult to see how the 
same strength in case of obtained. It can 
hardly be regarded except as an intermediate step between 
all-wood and all-steel construction. 


accident can be 


In all-steel construction the side-girder car presents ad- 
vantages, but as in freight construction, both types will prob- 
ably persist. The side-girder construction obtains greater 
strength on the side framing without superfluous weight, and 
it is possible that greater framing strength may prove nec- 
With equal strength of side framing, the side-girder 
car may be made lighter than the center-girder type, and 


essary. 


the weight of steel passenger cars is one of the most 
serious problems to be faced by any railroad not having a 
level line. Apparently side-girder cars as so far constructed 
have a decided advantage over the center-girder type in 
their light weight and greater strength in case of accident 
tending to crush in the side of the car. This will probably 
lead to the use of this type on roads on which weight is of 
importance. 

The circular roof has been extensively introduced on steel 
passenger cars on account of its lightness and simplicity of 
construction. It has the objection that deck sash ventilation 
cannot be employed. The deck sash is of value for this 
purpose in a standing car and, when properly screened, is 
certainly advisable in hot weather, especially when the road 
is dusty. The Canadian Pacific has compromised on this 
question and is using a roof of approximately circular form 
with deck sash. The strength and simplicity of the circular 
roof is retained with the ventilating qualities of the clere- 
story type. 

The preferable material for inside finish is a matter for 
future decision. With the ample protection afforded by a 
steel car against accident, there does not appear to be any 
objection to wood inside finish on the ground of safety. It 
is more ornamental than steel and a better insulator. There 
is today very little difference in cost, and it appears probable 


2 
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that in the future the tendency will be to adopt steel interior 
finish, if not entirely, at any rate to a great extent. 

The floor construction in steel cars is entirely different 
from that in wooden cars, and is usually of metal covered 
with a flexible cement. In constructing a sample car, the 
writer used in addition an underfloor covered with insulating 
material, and covered the cement with '% in. of cork. This 
car was also exceptionally well insulated at the sides, 2 in. 
of cork being used next to the outside plating. Tests during 
the past winter have shown that this car is actually warmer 
than the ordinary wooden car, the same amount of heating 
surface being used in both types. The question of insula- 
tion is an important one, both in hot and cold weather. 
With proper insulation there is no question of the steel 
passenger car being satisfactory. 


PROBLEMS OF STEEL PASSENGER CAR DESIGN. 


W. F. Kiesel, Jr., assistant mechanical engineer, Pennsyl- 
vania Railroad, outlined briefly some of the more important 
problems that confront the designer. Before the first steel 
passenger car for regular steam railroad service was built, 
a committee composed of representatives of both car build- 
ers and railways carefully analyzed the whole subject and 
reported. that, at first, steel passenger cars would cost ap- 
proximately 20 per cent. more per passenger than wooden cars 
of the same type, but that the steel cars would probably cost 
much less to maintain. This committee, however, was of 
the opinion that the probable decrease in cost of manufac- 
turing stecl cars and the increased cost of good lumber 
would soon absorb this differential, and Mr. Kiesel stated 
that at the present time steel passenger cars cost no more 
than equivalent wooden cars. 

Differences of opinion still exist as to whether the cars 
shall be all-steel, or steel frame with wood lining. In the 
all-steel car the steel lining can be securely riveted to the 
framing and adds somewhat to the strength of the complete 
structure. Satisfactory results have been realized from the 
use of a double steel lining between the seats, forming a 
hot-air duct, extending from the heater pipes to the window 
sill, with an outlet through small holes in the lining proper, 
located immediately below the window sill. Wood ‘lining 
requires considerable wood furring, and adds weight to the 
car without adding to the strength. As a car with metal 
lining riveted to the framing has the advantage in strength, 
weight and cost, it will gain in favor. The results of several 
years’ experience indicate that the lining must be insulated 
throughout and, if the spaces between lining and sheathing 
are properly isolated, little is gained by insulating the sheath- 
ing; more will be gained by the use of double windows. 
Furthermore, the heat iost in cold weather by conduction 
through and radiation from the walls, in cars with insulatiom 
on the lining alone, is negligible when compared with the 
heat carried off by adequate ventilation. 

The laws governing load-carrying strength are well known, 
but this cannot be said of the laws governing wrecks. Each 
wreck forms a separate study, and we seldom find two that 
can be placed in the same class. The study of wrecks shows 
that tlfe car underframe must be reasonably strong to resist 
end strains, that the ends of the superstructure must be 
reinforced with strong vertical members, and that the car 
must not collapse when rolled down an embankment. 

A better knowledge of the relative value of steel and wood 
in car construction has led the designer to abandon the basis 
of ultimate strength of the material, and to substitute the 
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basis of elastic limit, and finally to select a ratio of 4 to l 
as the relation of the elastic limit of steel as used in cars, 
to that of good timber. 

Selecting from the last generation of wooden cars one 
used in heavy trunk with four x 9-in. 
wooden sills bunched together near the center, and so lo- 
cated as to be nearly uniformly affected by the end strains, 
steel platforms with draft gear securely attached, and the 


line service, 5-in. 


remainder of the car to correspond, the analysis of its end- 
shock resisting capacity leads to the consideration of the 
elasticity of the material, the transverse bracing preventing 
buckling, the concentration of strength near the longitudinal 
center line of car, and the reinforcement at the platforms. 
A corresponding steel car should have a center sill area of 
45 sq. in. braced against buckling, a strong and efficient 
draft gear as a substitute for the elasticity of the wood, and 
a ratio of 0.04 for stress to end force, the calculations to 
include consideration of the lever arm of force below the 
For lighter service a steei 
with a center sill area of 32 sq. in. and a ratio of 0.05 
for stress to end force may be considered as a substitute 
for a wooden car with four 4-in. x 8-in. sills bunched near 
the center of the car. The use of steel permits a distribution 
of material to better advantage than is possible with wood. 
The box girder center construction is continually gaining 


neutral axis of the center sills. 
car 


in popularity, the strong vertical members at the car ends, 
to prevent one car overriding and penetrating the super- 
structure of another, are now considered a necessity, and a 
superstructure, including a roof sufficiently strong to bear 
the car when turned upside down without collapsing, is very 
desirable. 

The impression that cars with six-wheel trucks necessarily 
have better riding qualities than those with four-wheel trucks 
The substitution of four-wheel 
trucks for six-wheel trucks saves about 18,000 Ibs. per ‘car. 


has proved to be incorrect. 


Increased journal bearing surface obtained by an increase 
of diameter of journal only is of little or no benefit in pre- 
venting hot boxes, because the periphery velocity increases 
The weight per journal should 
not exceed 1,500 Ibs. per inch of length. 


in the ratio of the diameters. 
A long spring base, 
low-lying center plate, and anchoring the dead levers to the 
car body instead of to the truck frame promote smooth ac- 
tion and easy riding at all times. The equalizing springs 
should, therefore, be placed as near to the journal boxes as 
possible, or directly over the boxes, and the bolster springs 
should be on or near the center line of the truck sides. If 
the dead levers of the truck brake are anchored to the car 
body, the truck frames have no tendency to tip when the 
brakes are applied, and the jarring effect is entirely elim- 
A special axle with 5% in. x 11 in. 


inated. journals for 
passenger cars would be of inaterial benefit and would permit 
using four-wheel trucks under all coaches and 60-ft. baggage 
cars. Longer cars with six-wheel trucks would have suf- 
ficient margin for the excessive loads sometimes encountered 
and the danger of hot boxes would be avoided. 


ROOF STRUCTURE. 

C. A. Seley, mechanical engineer of the Rock Island Lines, 
presented the discussion on this subject. His paper, in part, 
is given below. 

The advent of the steel car has encouraged the use of the 
oval roof, particularly for cars used for baggage, express, 
and postal purposes. It is cheaper to build and maintain 
and fulfills requirements for such cars. For passenger cars 
the clere-story type prevails very generally, as it assists in 
lighting and ventilation and in decorative effect. 

The framing for oval roofs consists of carlines, each a 
single member, bent to the shape of the arch and extending 
from plate to plate. There are no through longitudinal mem- 
bers and the roof sheets are riveted to the carlines. 
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The shape of the carlines of either type of roof should be 
such as to facilitate fastening of the roof and of the inner 
ceiling or finish, and between these there should be a gen- 
erous amount of insulating material to intercept the heat of 
summer and the cold of winter. 

The specification for full postal car construction, approved 
by the Postoffice Department in March, 1912, contains the 
following paragraphs in regard to the roofs of such cars 
and is probably as authoritative a statement as there is 
available. The strength of roofs of some cars that have been 
rolled over in accidents has been checked against the formuia 
used, and has been found ample to afford support against 
serious roof distortion in such cases. 

In the 
clere-story type, the deck plates shall be in the form of a continuous plate 
girder, extending from the upper-deck eaves to the deck sill, and either built 
up of pressed or rolled shapes or pressed in one piece from steel plates. 


“The roof may be of either the clere-story or turtle-back type. 


The carlines may be either rolled or pressed steel shapes, extending in one 
length across the car from side plate to side plate, or may extend only 
across the upper deck. In the latter case the lower deck carlines may be 
formed by cantilever extensions of the side posts or by independent mem- 
bers of pressed or rolled shapes. In the turtle-back type, the carlines may 
be of either pressed or rolled shapes, extending in one length across the 
car between side plate and side plate, or may consist of cantilever ex- 
tensions of the posts. 

“The projected area of the portion of roof in square feet, supported by 
carlines, divided by the sum of the section moduli of the carlines, must 
not be more than 100. 

“Roof sheets, if of steel or iron, shall be of a minimum thickness of 0.05 
in., and either riveted or welded at their edges.” 


SUSPENSION OF STEEL CARS. 


mW. Steel Car 
Company, Pittsburgh, Pa., drew attention to the fact that the 
unevenness of the track due to natural causes as well as the 


Summers, president of the Summers 


necessary change in the rail level on curves, made the proper 
He stated that 
in passing from a tangent to a curve the truck on one end of 
the car might be in wind with that on the other end by as much 


suspension of steel car bodies a difficult problem. 


as four or five inches, depending on the degree of curvature 
and the length of the car. This statement was later questioned 
by Mr. Pilcher, who stated that an examination of a car with 
fifty-foot truck centers, and on the sharpest practical curve 
showed that the difference in level of the two trucks would not 
be over one inch. 
to reply. 


Mr. Summers did not have an opportunity 


An abstract of Mr. Summers’ paper follows: 

Steel car bodies of the enclosed type, such as box, mail, bag- 
gage, or passenger cars, are of rigid construction and have high 
torsional resistance. The use of truck springs helps the illusion 
that we are distributing the car body load on all of the wheels. 
The uneven deflection of the springs indicates directly the in- 
creased load of one spring over the other. When the track sur- 
face is warped more than the total spring travel, the whole load 
is carried at two diagonal corners, tending to twist the car body. 
This twisting tendency is constantly changing, first in one di- 
rection and then in the other, as the super-elevated rail changes 
from one side of the track to the other. 

The necessity for flexibility between the car body and the 
trucks, and for an even distribution of the load on all of the 
wheels seems not to be fully appreciated as yet, but with each 
succeeding year wrecks due to broken rails, wheels and truck 
structure, will drive this home. Suspension of steel cars, as has 
been developed by the writer in the past three years, does per- 
mit of a more even distribution of the load upon the wheels than 
with center-bearing trucks. (Mr. Summers’ method of side sus- 
pension was fully illustrated and described in the American 
Engineer, April, 1912, page 194.) 

With this type of suspension, the car body is carried at each 
side almost directly under its rigid side girders, which have 
great depth and can carry the load with the least deflection. 
Floor beams may be made continuous from side to side of the 
car. The necessary buffing and pulling column may be dis- 
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posed with its web in a horizontal position under the transverse 
beams, greatly simplifying the car framing. 


SIX-WHEEL TRUCKS. 


John A. Pilcher, mechanical engineer of the Norfolk & West- 
ern, after discussing the various parts of a passenger truck sep- 
arately, summed up the subject as follows: The introduction 
of heavy passenger equipment is rapidly doing away with both 
the four-wheel and six-wheel wooden frame trucks. - Cast-steel 
one-piece frames, and riveted wrought-steel frames of various 
cross-sections have been worked out and are now in use; both 
are reported as giving satisfactory service. 

The cast-steel one-piece frame has become a great favorite 
even in the face of the high unit cost of these particular cast- 
ings. The adaptability of the castings to the various changes of 
form and section necessary on account of the limited available 
space has no doubt had much influence. The attractiveness of 
the one-piece structure, eliminating all joints, and furnishing a 
frame ready set up, is another strong argument in its favor. The 
manufacturers having control of this cast-steel truck frame have 
evidently been successful in reducing to a minimum the con- 
cealed flaws often met with in steel castings. 
has added largely to its popularity. 

While the riveted joints and the consequent 
doubling of material at the joints, helps to keep down the weight, 
the fact that the working fiber stress of cast steel is taken low, 
and the sections at many points have to be made larger than is 
necessary, on account of foundry limitations, the weight of the 
frame as a whole is great. This added to the large unit cost for 
special steel castings makes the user pay well for the advantages 
gained. 


This, no doubt, 


absence of 


The riveted wrought-steel frame seems to have been held back 
in its development by the success of its rival in cast steel. Many 
users have shown conservatism in making use of the good thing 
already considered acceptable, hesitating to try out the different 
construction with the hope of lower first cost, with less weight 
and equally good service. Wrought steel at a very moderate 
unit cost has the advantage of a very reliable material which can 
be worked to a relatively high fiber stress. The cost of fabrica- 
tion, when the work is done in any large quantity, added to the 
cost of material, will still leave a large margin in its favor. Is 
it possible that the lack of a specially interested advocate has 
prevented its virtue from becoming prominent, and delayed the 
experience needed to prove its worth in actual service? 

I find several railroads building and using both four and six- 
wheel trucks, of the usual type of construction, with riveted 
wrought-steel frames, and from all reports they are giving satis- 
faction. One railroad is using both four and six-wheel trucks, of 
of construction differing from the ordinary type, but 
built of riveted wrought steel. 
in daily 


a form 
As a large number of these are 
use and they are constantly being built, they must be 
proving the worth of the riveted wrought-steel construction, as 
well as that of the special type of construction. 

Several years’ experience and a careful comparison of the 
cost of maintenance will be needed to determine whether the 
one-piece cast-steel frame, or the riveted wrought-steel frame 
truck would be the most advantageous, when both the first cost 
and weight are considered, together with the cost of main- 
tenance. 

Variety of choice offers an opportunity for discussion. In 
the hope of bringing out this discussion we advocate for steel 
passenger cars: Six-wheel trucks; the riveted wrought-steel 
frame; the use of the M. C. B. standard axles, boxes and parts, 
and pedestals, and 36-in. wrought-steel wheels. 


STEEL INTERIOR FINISH. 


Felix Koch, assistant mechanical engineer of the Pressed 
Steel Car Company, stated that there has always been, and still 
is, a difference of opinion as to how far it is advisable to sub- 
stitute metal for wood in passenger car construction. He did 
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not object to the use of a small amount of wood in the interior 
finish as, for instance, window sash, moldings, seat arm rests, 
window capping, etc., as it has certain advantages over steel 
which are desirable. Wood, however, should be eliminated 
wherever possible on account of the many advantages possessed 
by steel, among which may be mentioned: Non-combustible; 
prevents splintering in case of wrecks; easily removed should it 
become necessary to repaint the car on the inside surface of 
steel sheets; makes it possible to increase the interior width of 
the car where the outside width is limited; avoids trouble which 
may be experienced due to the different expansion of the 
materials, steel and wood; and it will, by comparison, be cheaper 
every year for the reason that it becomes more difficult to ob- 
tain the right kind of lumber for interior finish. The three 
to four years’ apprenticeship required to become an expert able 
to apply wood finish to a car is reduced to six to twelve months 
with steel. A more uniform color can be maintained on steel 
finish than on wood, and the average life of paint applied to 
steel finish will be much greater for the reason that wood dark- 
ens with age. It is possible to manufacture the interior finish 
in much less time by the use of more men than it is possible to 
employ when applying a wood finish, as only a limited num- 
ber have room to work at the same time in a car when the 
greater part of the fitting and cutting, etc., has to be done. 

All of these advantages are almost exclusively confined to the 
use of steel or other metals, although a composite material of a 
wood pulp nature or similar material made fireproof and water- 
proof by different processes, if applied in a proper way and 
used for ceilings and below the window sills, is not objection- 
able, and may be applied in practically the same manner as stated. 

The advantages possessed by wood over metal as a non- 
conductor can be very much reduced by the use of proper insu- 
lating material correctly applied. 


PAINTING STEEL PASSENGER CARS. 

C. D. Young, engineer of tests of the Pennsylvania, presented 
one of the most interesting papers of the evening. He described 
at some length the method now being used at Altoona, of arti- 
ficially drying the paint on steel car bodies and trucks by means 
of an oven. An extensive abstract of Mr. Young’s paper will be 
found in the Shop Practice section of this issue. 


ELECTRIC LIGHTING. 

H. A. Currie, assistant electrical engineer of the New York 
Central & Hudson River, presented a brief paper in which he 
drew attention to some of the features to which the designer 
should give careful attention in order to improve the reliability 
of the electric lighting of cars. He said in part: 

From a standpoint of practical consideration for the welfare 
of passengers, the lighting plays one of the most important parts; 
therefore, every effort should be made to arrange the light 
units so that no discomfort is occasioned, and to install the 
apparatus and wiring so that operating failures are reduced to 
a minimum. 

Convenience and accessibility of apparatus, fixtures, junction 
boxes and wiring mean much to the inspector. The average in- 
spector will pay little attention to those parts which are difficult 
of access, and much better inspection work will result where 
parts are arranged in a get-at-able manner. It is of equal im- 
portance that the various parts be protected in such a way as to 
avoid all possibility of injury to them while the car is in service. 
The other essential features of the lighting installation are dis- 
cussed in the following paragraphs: 

It would be a consummation much to be desired if truck de- 
signers would provide a generator support built integral with 
the truck. The requirements are not difficult and it is certain 
that the generator builders would be glad to make their ma- 
chines conform to the truck builder’s suspension. For mount- 
ing the axle pulley, a straight machined seat should be provided 
in all cases if electric lighting is planned or can be anticipated. 
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Head room for the generator should be considered in laying out 
deep center girders, brake rigging and piping. All the open 
space that can be provided about the generator is desirable be- 
cause it facilitates thorough inspection. The generator terminal 
board should be attached to the underframe of the car close to 
the generator and readily accessible. 

The switchboard locker should be so located as to be at all 
times easily accessible to the trainmen; no pains should be 
spared in the design and installation of the board; nothing but 
fireproof material should be used. A receptacle for spare lamps 
and a report card holder are convenient accessories. The regu- 
lator locker is generally located under the switchboard and on 
the generator end of the car. Good ventilation is a necessity. 
Provision against dampness and dirt is imperative. The regu- 
lator lockers should be fitted with locks. 

It was formerly customary in applying electric light to retain 
gas lighting as a reserve. Increasing reliability of electric light- 
ing apparatus has made this unnecessary and in the best present 
practice no gas equipment is provided. For emergencies it is cus- 
tomary to provide holders for candle lamps but it is only on rare 
occasions that these have to be used, if the electric equipment is 
of a good modern type. 


ELECTRICAL EQUIPMENT ON MOTOR CARS, 


F. W. Butt, assistant engineer in the electrical department of 
the New York Central & Hudson River, stated that particular 
attention should be given to locking bolts, nuts, screws, etc., to 
prevent them working loose on account of vibration, especially 
those which are used to secure the electrical apparatus. The 
vibrations of the motor gearing are transmitted to all parts of 
the car and they are more pronounced when the motor suspen- 
sion lug is mounted on the truck transom, without the use of 
suspension springs. Vibration is more easily transmitted through 
the solid structure of steel cars than it is in cars of wood. 

In the design of new cars it is sometimes found convenient to 
locate various members of the structure, especially in the under- 
frame, so that the apparatus can be suspended from them with- 
out the use of intermediate supports. This is desirable, as it is 
often found that many extra parts may be omitted from the 
car. Where heavy apparatus is to be suspended from inter- 
mediate supports, large heavy members are required, necessarily 
complicated in design in order to obtain clearance between parts 
of the structure or apparatus. 

Where it is possible, hangers should rest on the members 
which support them and not depend entirely on a vertically 
bolted or riveted connection. The hangers should be well braced, 
especially those which hang far below the underframe, to pre- 
vent swaying of the apparatus, due to the motion of the car. 
The hangers can be so designed as to provide the necessary 
bracing. 

It is recommended, in order to interfere as little as possible 
with the general anti-telescoping scheme, that two small switch- 
boards be used, one placed in the bulkhead on each side of the 
body-end door opening, and located as high above the platform 
as the size of the boards will permit. 


AIR BRAKES FOR STEBEL PASSENGER CARS. 

A. L. Humphrey, vice-president and general manager of the 
Westinghouse Air Brake Company, briefly reviewed the develop- 
ment of the air brake, made necessary by the continual increase 
in the weight of high-speed passenger trains. The perfection of 
the electro-pneumatic brake and the clasp brake were mentioned 
as the latest developments in this field. It was shown that the 
weight on drivers of high-speed passenger engines had increased 
from 25,000 Ibs. to 180,000 Ibs. since the introduction of the air 
brake, while the drawbar pull has increased from 7,000 Ibs. to 
30,000 lbs. The weight of passenger cars has increased from 
20,000 Ibs. to 150,000 Ibs. while, at the same time, schedule speeds 
of passenger trains have increased from 30 miles an hour to 65 
miles an hour. Taking the average weights of trains and 
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average speed at the time the air brake was introduced as com- 
pared with the trains and speeds of today, the weight per vehicle 
has not only increased nearly eight times, but the foot-pounds of 
energy to be destroyed is nearly 15 times as much. In order to 
meet the demands of modern service conditions as efficiently as 
heretofore, means should be provided for dissipating the total 
energy stored up in this swiftly moving mass in at least as short 
a time and distance as before. In fact, it is desirable to do this 
in as much less time as is consistent with comfort to passengers 
and accuracy of control, in the case of service stops, and in as 
much shorter distance or time as may be possible in the case of 
emergency. Not only must the brake be automatic in its opera- 
tion, but it must be capable at any time and under any conceiva- 
ble circumstances of producing the maximum possible retarding 
force within as short a period of time as the known resources 
available and physical limitations will permit. 

When we consider that it requires a distance of 8 to 12 miles 
for a locomotive of modern design, hauling a train of say ten 
cars, to accelerate to a speed of 80 miles an hour and that this 
same train should be brought to a standstill within the shortest 
possible time, say in one-tenth of the distance required to ac- 
celerate to this speed, it is hardly conceivable that this can be 
done with the means available, which is a retarding force pro- 
duced by frictional contact of metal shoes against the wheels, 
which is, in turn, limited by the adhesion between the wheels and 
the rail. 

The improvements made in air brakes in recent years, which 
have made it possible to control the present heavy high-speed 
passenger trains with approximately the same degree of effi- 
ciency as the older forms controlled the equipment of their day, 
have been based on scientific principles and experience in obtain- 
ing reliable information and data. The matter of time of trans- 
mission of compressed air was not so important a factor with 
the shorter trains and slower speeds as it is today, where a train 
running at 80 miles an hour passes over a distance of 117 ft. a 
second; consequently a few seconds saving in the time of getting 
the brakes fully applied is just so much relative gain in the time 
and length of stop. With the latest improved pneumatic equip- 
ment, the maximum brake cylinder pressure can be obtained 
throughout a modern train of ten cars in 4 seconds, which is the 
shortest possible time that this can be obtained by serial quick 
action through a train of this length. For the purpose of short- 
ening this time serious consideration is being given by some 
railroad officers to the type of brake equipment used on the New 
York subway, and known as the electro-pneumatic, which would 
not only tend to cut the time of full application in two, but by 
means of the electric control all brakes are applied simul- 
taneously, which not only assists in shortening the stop but in 
preventing shocks, etc. 

Another equally important factor now coming more prom- 
inently in use is the application of brake shoes to each side of 
the wheel, known as clasp brakes. The virtue of clasp brakes. 
however, is not so much in the aid they afford in shortening 
the stop as in the equalizing effects of pressure on the wheels, 
journal box bearings and trucks, the minimizing of lost motion 
which affects the brakes through increased piston travel, and the 
less tendency toward wheel sliding while the brakes are applied. 


CAST-STEEL DOUBLE BODY BOLSTERS, 


C. T. Westlake, chief mechanical engineer of the Common- 
wealth Steel Company, briefly reviewed the history of cast-steel 
as a reliable material for steel passenger car underframes. This 
material was comparatively unknown as recently as 1893, but 
since that date has been used in an increasingly large number of 
places throughout the car. 

Mr. Westlake stated that the ideal underframe should have all 
connecting members in the same plane so as to avoid buckling 
due to eccentric loading; it should be so designed that each 
member will independently perform its individual functions, 
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passing the stresses from one member to the other through the 
smallest number of properly alined connections; and all should 
be so arranged in relation to each other as to form one power- 
ful, compact, shock-absorbing element throughout the length of 
the car. 

This can be accomplished to advantage in cast-steel construc- 
tion since the metal can be properly distributed in proportion to 
the stresses. The gusset plates can be placed in the same plane 
as the flanges of intersecting members, and the whole reduced 
to minimum weight and to the smallest number of parts with 
practically no joints. It can be molded to any desired conforma- 
tion, can be shaped to any curve, useful or ornate, without the 
use of expensive dies, and can be provided with necessary pro- 
jections joined to the main members by proper fillets. Open- 
ings may be provided with finished and reinforced edges, and 
all parts may be molded to symmetrical, pleasing contour, all 
device, 


practical, operative 


emanating from a single source, furnished to the car builders 


edges rounded and a_ complete, 
ready for application. 
The underframe the 


column load on its longitudinal members, while the end frame 


receives force of end collision as a 
receives if as a transverse load on exposed members supported 
As it is impracticable under these conditions to 


make the end frame equally as strong as the underframe, pro- 


at their ends. 


vision should be made for protecting the end frame against de- 
structive forces. The underframe should be arranged so as to 
receive the initial impact, and if the encountered force is sufh- 
cient to destroy it, it should fail in such manner as to form addi- 
tional protection to the end frame. 

This is accomplished in cast-steel construction by arranging 
the parts of the longitudinal members so that when loaded to 
destruction by a force, the end portions yield up- 
wardly, thus folding the exposed portion of the platform up 


collision 


against the end of the car body, and forming an addition to the 
end frame to assist in distributing the force to all the longi- 
tudinal members of the superstructure. The advantage of this 
construction has been demonstrated in wrecks when this iden- 
tical action has taken place, the safety of passengers being as- 
sured, and the property loss low. 
In designing the cast-steel end frame we assume it to be a 
beam supported at its upper and lower ends and loaded at a 
point about 18 in. above its lower end. We provide connections 
between the end frame and balance of the car frame of sufficient 
value to develop the full transverse strength of the end frame; 
the vertical members of the end frame are connected by hori- 
zontal members so that in case the end frame is loaded to de- 
struction the connections are sufficient to disrupt all the longitud- 
inal members of the car frame, and when they yield, all parts will 
be forced toward the center of the end of the car and tend to 
prevent one car telescoping the other. 

Cast steel stands preéminent in car construction as the best 
material for reducing the weight and number of parts to a 
minimum while maintaining requisite strength and other es- 
sential properties, and its popularjty and use will proportionate- 
ly increase as its benefits and advantages become more gen- 
erally recognized. 

UNDERFRA MES, 


John McE. Ames, mechanical engineer of the American Car 
& Foundry Company, confined his remarks to the underframes of 
steel passenger cars for through service, or those at least 70 ft. 
in length, and did not attempt to discuss underframes for suburb- 
an or individual service where they are not subjected to the same 
severe service strains. Lantern slides were used to demonstrate 
the effect of severe collision shocks on the center sills and other 
parts of the underframe of the various types mentioned in the 
paper. These showed that the designs recommended by the au- 
thor were fully capable of withstanding the most severe stresses 
that could be imposed on a passenger car. 

Abstracts from the paper prepared by Mr. Ames follow: 
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The natural division of underframe designs is: The load car- 
ried equally on all of the sills; the load carried on the center sills 
only; the load carried on the sides only; the load carried on both 
side and center sills. 

Each of these types has its partisans and each is in successful 
operation today. The first is used abroad almost universally 
and at home for repairs under wooden cars, the bodies of which 
are too good to destroy but need better underframing. With 
most of the foreign cars the body rests on and is bolted to the 
underframe from which it may readily be removed. The buffing 
and draft conditions differ from ours in that the buff is taken 
through the side sills on account of the use of separate side 
buffers, and the draft through the center sills. This permits of 
a distribution of metal in each sill member to give a uniform 
stress. 

An example of the first type designed for a wooden super- 
structure, consists of four deep sills of what is known as the fish- 
belly type. These center sills are composed of vertical 5/16-in. 
plates, 30 in. deep at the center with 3 in. by 3 in. by % in. angles 
riveted along the top and bottom edges; the plates are reduced 
to a depth of 1234 in. over the bolster. The center sills have a 
square inch section of 37 at the center and 26 at the draw gear. 
One disadvantage in these long plate sills is that when punch- 
ing the line of holes along the edges the plate becomes dis- 
torted and wavy. It is then difficult to rivet the angles in place 
and obtain their full value. Again, in case of accident and the 
dropping of the underframe on the roadway, the bottom angles 
are bent or broken, making a difficult repair operation. 

In general, the deep side sill has been discarded because of 
the difficulty of inspection beneath the car. The deep center sill 
is much in vogue at present because it looks strong, but on a 
car with deep center sills inspection must be made of the parts 
attached to the underframe from one side of the car at a time, 
and the introduction of axle light equipment becomes difficult on 
account of the interference of the deep sills. Again, to sustain 
its own weight without deflection on a 60 ft. span, too much 
weight of metal is required to make such a sill economical. 

Of the second type, that is, with the whole weight to be car- 
ried on the center sills, a common form has center sills of two 
special 18-in. channels with 4-in. cover plates top and bottom, all 
sections extending the full length of the car in one piece. The 
box girder so formed has a square inch section of 50, and the 
superstructure load is transferred to these sills by means of 
four cross bearers, two of which take the place of the body end 
sills in other designs. There are no side sills as such, the angles 
simply the attachment for the superstructure. The 
parts are usually assembled with the bottom of the sills upward 
and allowed to deflect. The girder is then reversed and the 
camber straightens out by the weight of the metal. The sills 
are the same depth and section throughout their length and with 
this construction a truck of special design must be used, the 
center plate of which must be nearer the rail than usual. The 
weight of the body rests on the side bearings as well as the 
center plate. 
excellent. 


forming 


The service given by this underframe has been 


The third type, with all the weight carried by the car sides, 
has the center sills used only for buffing and pulling. An 
example which may be referred to has two I-beams running the 
full length of the car in one piece, with a square inch sectional 
area of 23. They are held up by the three cross bearers which 
pass under and are attached to them. There are no side sills, 
the carrying members being the sides of the car. These mem- 
bers are composed of %-in. plates, about 36 in. deep, stiffened 
vertically by the window posts and having a 6 in. by 6 in. by % 
in. angle at the bottom and an equal square inch section of metal 
at the belt rail, the two girders having a square inch section 
of 48 in all. With this construction a substantial body bolster 
is essential, as the weight must be carried at the bolster extremi- 
ties. Usually a cast-steel structure, built into the underframe 





AMERICAN 


and securely riveted to it, is used, as the weight of the metal 
may thus be economically distributed. With an underframe of 
this type there is no trouble due to difficulty of inspection or 
interference with attachment for axle light or other equipment 
under the car. 

The fourth type is a combination of the second and third. 
Here deep center sills are used, having a section of about 40 sq. 
in. at the center and 39 sq. in. in cast steel at the draw gear. 
The side girders have a combined section of 21 sq. in. Most 
underframes of this type now in service are built with cast-steel 
ends, and portions which include in one casting the body bolster, 
platform, side and center sills extending as far back of the 
bolster as may be necessary to secure a substantial connection 
to the center sills proper. 

While several of these four types have been in service for a 
number of years, the required time has not passed in which to 
develop structural defects due to unseen causes, such as fatigue 
of metal, crystallization, etc. If such defects exist they should 
make themselves known during the next three or four years, 
if freight construction is any criterion. We know fairly well 
the behavior of these types under unusual service conditions due 
to wrecks. 

SPECIAL ENDS FOR STEEL PASSENGER CARS. 

H. M. Estabrook, president of the Barney & Smith Car Com- 
pany, briefly traced the development of passenger car ends and 
roofs from the beginning. It was shown that until the advent 
of the narrow vestibule in 1887 no systematic attempts had been 
made to strengthen the ends of cars. The broad vestibule was 
introduced in 1888. About the year 1890 there came in use what 
was known as an anti-telescoping end framing. Somewhat later 
this type of end framing was elaborated on. 

The increased weight of the vestibules and anti-telescoping 
end framing developed the necessity for a stronger platform con- 
struction than the old style wooden platform that had been used 
for many years. About the year 1895 the standard steel plat- 
form, composed of steel I-beams, came in general use, and was 
employed continuously until the advent of the steel car super- 
seded it by other designs. 

Notwithstanding the efforts of Congress toward the general 
adoption of steel passenger cars, it has been stated on reliable 
authority that no vestibuled wooden passenger car, in the con- 
struction of which was employed the anti-telescoping end fram- 
ing, in a straight-on end to end collision (although frequently 
having the ends concaved) has ever had the end crushed in to 
the extent of the adjoining car body telescoping and entering it. 

When the steel passenger car made its appearance about the 
year 1905, the passenger car entered a period of transition and 
evolution from which it has not yet entirely emerged with a 
recognized standard form of construction. In the construction 
of the early steel passenger cars an attempt was made to follow 
closely the lines employed in the construction of wooden cars, 
with the result that the first steel cars were inferior in strength 
of end construction to the prevailing wood construction, but 
the evolution has been rapid, one improvement following close 
on the heels of another. This has resulted in rapid improvement 
of end construction until we have today reached a design that is 
considered practically standard. This development has no doubt 
been hastened by the action of Congress relative to steel postal 
cars and the cooperation of committees of the railway mail 
service, the railroads and the car builders, to the end that a 
standard specification for the strength of the various parts of the 
car, and especially the end construction, has been adopted by the 
Postoffice Department. 

There are at this time three distinct forms of construction em- 
ployed: The one most generally used is composed of rolled- 
steel sections with the center sills running the full length of the 
car from buffer beam to buffer beam. Another type is that in 
which the rolled steel center sills connect at the bolster with a 
steel casting, forming a combined body bolster, center and side 
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sills, and end sills. Another type is that in which the rolled- 
steel center sills connect at the bolster with a steel casting, 
forming a combined body bolster, center and side sills, end sill 
and the entire end frame of the car. 

It is, cf course, apparent that the weight of the steel car is 
much greater than a car of the same size of wooden construc- 
tion, and that the wooden car possesses in itself a natural elas- 
ticity to absorb buffing shocks, such as are produced by collision. 
that the steel car does not furnish. Hence, in the development 
of the steel car, with the enormous increase in weight of trains 
and the high speed at which they run, there has been a growing 
tendency to increase the strength of the structure with the view 
of making it as nearly indestructible as possible to compensate 
for the absence of elasticity. It is also apparent that, notwith- 
standing the strength of the structure, if it encountered an op- 
posing force of sufficient magnitude, it might be annihilated, and 
so this strengthening process, and the increasing weight and 
speed might go on indefinitely without furnishing the result 
sought for. It is equally true that if the structure is designed 
for such strength as to be indestructible, when the two opposing 
forces meet the movable objects within the cars, which is the 
human load, must suffer the damage. To avoid this possibility 
the idea has been evolved to construct that portion of the end 
of the car between the end of the main body and the vestibule 
face plates, so that it will collapse under a less shock than would 
be required to crush in the end of the car body itself. 

This idea is based on the theory that in a train in which 
there are say ten vestibuled cars, there is the space between the 
main bodies of each two coupled cars occupied by the platforms 
and vestibules of approximately 8 ft. or in a ten-car train a 
space of approximately 80 ft., of shock absorbing space, which, 
if properly utilized in the instant of collision, would remove to 
a large degree the shock and resultant damage to the car body 
itself and likewise lessen the possibility of damage to the per- 
sons of the passengers. From this idea has developed what is 
termed a collapsible vestibule. It is generally conceded that if 
two vestibuled cars coupled together could maintain their re- 
spective horizontal planes at the instant of shock due to colli- 
sion, there could be no telescoping and that telescoping is due 
to one car assuming, at the instant of collision, a higher or lower 
horizontal plane than its adjoining neighbor, causing one to ride 
the other with the resultant telescoping effects. 

It is also generally conceded, that in cases of two cars tend- 
ing to telescope, the point of maximum shock is never over 20 
in. above the floor line. In the government postal car specifi 
cations, this point has been definitely fixed at 18 in. above the 
floor line, and with this in view the end posts are reinforced 
for a distance of about 4 ft. above the floor line by steel angles 
riveted to the Z-bar end posts. 

In the construction of this collapsible vestibule the longitudinal 
sills and floor members are designed to stop at the end sill of the 
car body proper, the end of which is sheathed with a heavy steel 
plate extending in one piece vertically from the roof downward 
to the bottom of the end sill.* If the shock of collision is not 
entirely absorbed by the vestibule members before the end of the 
car body proper can be crushed, this plate will tend to pull the 
roof downward and cause the direction of the oncoming car to 
deflect obliquely upward. Further to offset the effect, should 
the two cars change their horizontal planes in collision, pressed 
steel shapes in the nature of anti-climbers, are placed below the 
buffer beam and platform. 

The platform, vestibule and hood members are designed 
with a view of withstanding all shocks incident to regular serv- 
ice, but in abnormal shocks, such as would result from collision, 
the rivets connecting the various members would shear off with 
the exertion of less energy than would be required to crush the 
end of the car body, thereby causing the vestibule to collapse, 
absorbing the shock and furnishing a cushion between the two 





*This design of vestibule and end was illustrated on page 87 of the 
February issue of the American Engineer. 
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car bodies proper. It is assumed that in case of a collision these 
would be the only parts seriously damaged, and the car could 
be repaired and replaced in service with a minimum of expense 
and delay. 

The entire collapsible vestibule, comprising the platform, vesti- 
bule and hood, is constructed as a unit, detachable and separate 
from the car body proper and can be applied after the car is built 
or in the alteration of cars already built and is equally applicable 
to cars of either steel or wood construction. 


MINE RESCUE CAR 


A special car has been built by the Lehigh Valley which con- 
tains apparatus and facilities for use in mine rescue work and 
in caring for the injured at serious mine disasters. It was 
formerly a combination baggage and smoking car; the baggage 
compartment has been fitted with an operating table, sets of 
surgical instruments, first aid supplies, and all other facilities 
of a first class operating room. There are six regular army 
stretchers held in racks overhead, and along the wall are fifteen 
large oxygen tanks and the pumps for charging oxygen helmets 
of which there are a dozen stored in this compartment. Other ap- 
paratus for rescue work includes the small oxygen tanks to be used 
with the helmets, spare potash cartridges, pulmotors, inhalers 
and tools for emergency mine work. In the former smoking 
compartment of the car a galley with a cook stove has been 
installed and there are two facing seats arranged so that they 
may be quickly converted into a bed. An overhead tank provides 
a liberal supply of water and both hot and cold water are at 
all times available. The car is heated by steam and is ar- 
ranged so that the steam hose may be run to it from any col- 
liery; there is sufficient radiation capacity to insure comfort in 
any weather. This car can accommodate fifteen men, and 
while primarily designed for rescue work is also being used 
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for a demonstration room for instructing miners on the sub- 


jects of safety and rescue work. 


REFRIGERATOR CARS FOR THE UNION 
PACIFIC 


The Union Pacific has recently received from the American 
Car & Foundry Company a number of refrigerator cars equipped 
with Bettendorf steel underframes and the 
frigeration. 


sohn system of re- 
These cars, which are for the Pacific Fruit Express 
line, have a capacity of 60,000 Ibs., are 39 ft. 1034 in. long inside 
of the end linings, and weigh 48,100 Ibs. 

The center siil is an 18-in. 92-lb. I-beam, and is 33 ft. 4 in. long; 
the draft sills are of cast steel, with lugs cast 
draft springs, and are riveted to the center sill. The body bol- 
consist of 8-in. 34.6-lb. there are four cross- 
bearers, between the body bolsters, built up of 8-in. 18-lb. I- 
beams. 


integral for the 


sters I-beams; 
The side sills are 4 in. by 3 in. by 34 in. angles and the 
end sills are 4 in. by 4 in. by % in. angles. The sub-side sills 
and sub-end sills are of Oregon fir, the former being 35% in. by 
914 in., while the latter are 554 in. by 834 in. Four intermediate 
stringers or nailing sills of 3 in. by 4 in. Oregon fir are used. 
The steel underframe is diagonally braced at the ends between 
the end sill and body bolster by two 6-in. 3-lb. channels. 
Cement-coated nails are used throughout the car in the insu- 
lation. The first or blind floor is covered with a coat of hot 
Hydrex compound; the two intermediate floors are of ship-lapped 
Oregon fir, while the top floor is in two layers, both being 
tongued and grooved. Between the two top floor layers is a 
layer of Monarch mica surfaced car roofing insulation paper. 
The body framing is of Oregon fir throughout. Per Bona in- 
sulating paper, manufactured by the Lehon Company, is used 
in the sides, ends, doors and roof. In the insulation of the roof 
there are a 34-in. inside lining, two courses of intermediate lin- 




















Refrigerator Car with Bettendorf Steel Underframe. 
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ing and a %-in. blind lining, all with air spaces between them 
and there is also an air space between the blind lining and the 
roof proper. Between the two 3-in. layers of roof boards is a 
layer of insulating paper and one of Hydrex compound applied 
hot. 
There are four ventilators, one over each hatch, the latter 
having an opening 28% in. by 2214 in., and there are four well 
traps, one located near each corner of the car. 


equipped with the 


The hatches are 
3ohn patent hatch ventilator, and 
provided with hatch plug indicators, which show whether the 
plugs are opened or closed. 

The trucks are of the arch bar type, with 44 in. by 8 in. jour- 


are also 
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End Elevation and Cross Sections of Union Pacific Refrigerator Car. 


nals, and are equipped with the Barber truck roller device. 
Chilled cast-iron wheels are used and the truck wheel base is 
5 ft.6in. The side bearings are of the Miner gravity roller type; 
the draft gear is the Miner tandem, with M. C. B. class G springs. 

The principal dimensions and data are given in the following 
table: 


MN CURE GH Wo oo o.5 see och no anes Cav de sceceenews 40 ft. 95% in. 
i er Sa 8 bio osc oct axcrcvcavevaveduiua dana 40 ft. 11% in. 
RT SE OE I ocd éccuncan sine donda eeaegees cates 39 ft. 1034 in. 
Ee WERWORT: 100 COIN. ise ic didi s oie tae Senses dinsiceccing 33 ft. 4% in. 





Ficiak, top Of Gece We COMME: 6 oi 5 dss ces cans dda dee cnet 7 ft. 5 3/16 in. 
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Oe: Oe eer ee eee 
Available cubic capacity between ice tanks................ ..-2,041 cu. ft. 
Sree OG MON SOU GUNES on cs oc wc cs cckcdeccewucesceuwesueueke 11,000 Ibs. 
ey ST IN on se aly oli cd ls vo seein enue 8 ft. 234 in. 
Ns I awd. 6 oc wy Sea 8G os Gs COR eee 9 ft. 1% in. 
EE I OI Sodio ge tcc dia. ct cd ok c oak wae 9 ft. 25% in. 
NT ON ld Sie Ce bie crdiad dia Mande Cuda ud eaeer eaten 9 ft. 6 in. 
Distance, center to center of body bolsters... 6. oc Bishanerece mat eat Ge ee 
Truck wheel base ............. ae a oo 
Oo 8 ee ee MPP ten cine oc 000d ee ee 
Height of side door opening. ‘ rere er er 
WER G0 GHP GONE OUOGIOM ee oc cic coi 5 ta ced dewudauengucweas 4 ft. 0 in. 
Height, top of rail to eaves............. - ee 12 ft. 3 11/16 in 
Height, top of rail to top of brake shaft....... . ..........4. 13 ft. 7% in. 
Height, top of rail to top of running board..................13 ft. OY in. 
Light weight of each truck, about.......... ha Se ee ee 6,100 lbs 
eS ee err re eer eee re 8 100 lbs 


CARE AND MAINTENANCE OF AIR 


BRAKES* 


BY RALPH WOLFE. 


On account of the increased size and efficiency of the locomo- 
tives throughout the country, which has resulted in the handling 
of 80 and 125-car trains, it has been necessary to make a more 
severe inspection of the air brake apparatus in order that the 
proper results may be obtained, which is not only the question 
of stopping the trains, but the results obtained at the time the 
stop is being made. The capacity of the cars has also increased, 
which has resulted in a larger volume of air to be handled and 
carried on each car to get the required braking power. This, 
of course, has resulted in the increasing of the pump capacity 
on the locomotive from 66.cu. ft. of free air to be handled per 
minute to 131, or about 100 per cent. With the increased pump 
capacity and the increased volume of air, there are many factors 
to be taken into consideration in order to get the proper opera- 
tion of the brakes. There are (1) the efficiency of the pump and 
what it costs to pump against leakage on big trains; (2) the 
brake pipe leakage and if the rate of reduction is sufficient to 
cause undesired quick action of the triples; (3) the length of 
piston travel in order to get the proper brake pressure with a 
given brake pipe reduction, which will have the proper retard- 
ing effect on each and (4) the results obtained due to 
unequal distribution of braking power throughout the train. 

With an 80-car train of 10-in. equipment, we have a volume of 
275,200 cu. in. If the conditions were such that we had a 12-lb. 
brake pipe leakage per minute, we would lose 130 cu. ft. of free 
air per minute, which would be equivalent to the capacity of the 
8Y4-in. 


Car, 


cross compound pump. If the leakage was 6 lbs. per 
ft. of free air per minute, 
which would be equivalent to the capacity of the 1l-in single 


stage pump. 


minute, we would be losing 65.5 cu. 
It is estimated that the 1l-in. pump requires a coal 
consumption of 200 lbs. per hour; this would require 4,800 Ibs. 
of coal to operate the pump for twenty-four hours. Estimating 
the price of coal at $2 per ton, it would cost $9.60 to pump 
against a 6-lb. leakage on an &80-car train for 24 hours. If 30 
trains were being handled under the same conditions for 24 hours, 
it would cost $288 for fuel alone. While working under the 
same conditions with the 8%4-in. cross compound pump, the cost 
of fuel would be approximately $100 for pumping against leak- 
age. 

With the cost of pumping against leakage, the question of 
handling the train without damage to the equipment has got to 
be considered, and what will take place when an automatic brake 
application is made. If with a 12-lb. brake pipe leakage per 
minute on an &0-car train, we lose 130 cu. ft. of free air per 
minute, when an automatic brake application is made, the rate 
of reduction will be increased 76 cu. ft. of free air per minute, 
making a total of 206 cu. ft. of free air per minute, which will 
cause all triples to move to full service position. If we have a 
valve in the train that is sticky or has a port restriction, an 
undesired quick action will be obtained which in many cases 
may result in the ends of two or three cars and as many draw- 








*Presented before the Car Warten! s Acseclatien of Chicago, April 14, 


1913. 
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bars being pulled out. It is readily seen that under the above 
conditions the engineer has no control of the brakes in the way 
of a given brake pipe reduction. There has, however, been a 
decided improvement in the air brakes in the past two years. 
This has been due to the close attention given the triples, as 
well as the tests they are subjected to on the improved test racks. 

But the conditions relative to leakage remain about the same; 
this is because the test given the cars at the time of cleaning 
is not severe enough to develop the small leaks, as it is custom- 
ary when a car is cleaned to attach a hose to the brake pipe and 
test for piston travel and such leaks as can be observed by 
sound. If the cars were tested by coupling a dummy to the 
opposite end of the car from where the test hose was applied and 
the joints and angle cocks were coated with soap suds, it would 
indicate the small leaks, which are the ones that cause the trouble. 
This would show about 60 per cent. of the angle cock plugs to be 
leaking on account of foreign matter collecting on the plug, 
holding it from its seat, and that 50 per cent. of the hose couplings 
are leaky on account of improper application of the gaskets, 
which are the principal leaks that cause the trouble. This might 
require more help and more material; but, figuring the cost of 
pumping against leakage and the cost of maintenance of the 
equipment, a soap-suds test for all cars when on repair tracks 
will be economical. 


CAR BRASS BORING MACHINE 


Many car brasses are returned to the shop for rebabbitting, 
before they have covered their possible mileage, for some minor 
defect which might be corrected by simply boring them to a 
smooth bearing. In many cases, however, the time and labor 
incident to this work would not be warranted with the present 
equipment in most shops. The machine shown in the illustra- 


tions has been designed for this special purpose, and will handle 


brasses at the rate of five per minute. With such a machine 
located at the various division shops on a railroad system the 
brasses with minor defects may easily be bored and kept in 


service for a much longer time. This would materially reduce 




















Brass Boring Machine Ready for Operation. 


the number of brasses to be rebabbitted, would make possible a 
much smaller rebabbitting plant, and would greatly reduce the 
number of brasses carried in stock. Usually the rebabbitting 
is done at the main shops, which are some distance from the 
outlying points, necessitating sending the brasses back and 
forth over the road. 

The machine consists essentially of a rotary cutter provided 
with six teeth. This is mounted on a spindle which may be 
driven either by a belt or by a motor. The brass is placed 
on the guide block at the right of the cutter, and is fed over 
the cutter by pressing down on the lever extending across the 
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machine. The farther end of this lever contains a split nut, 
which is lifted into mesh with a lead screw; the screw is 
driven by the spindle through gears, when the operator bears 
down on the other end. This will feed the brass across the 
cutter at a uniform rate of speed. The shavings are caught 
in a box underneath the machine, and may be returned to the 
babbitting plant for remelting. Incidentally, it has been found 
that the value of the shavings will more than pay the wages 
of the operator. 

The second illustration shows the apparatus with the various 
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Brass Boring Machine Showing Guides and Cutters. 


removable parts placed on the bed of the machine. Different 
sizes of cutters and guide blocks will be required for the differ- 
ent sizes of brasses. The guide blocks are held in place by 
dowel pins and may be easily removed. The shield, which is 
shown in both illustrations in the raised position, is to protect 
the operator from injury. It is automatically raised as the 
shoe passes over the cutter. This machine was designed by 
Bernhardt Henrikson, Austin, Ill. It is used in the Chicago 
& North Western shops at Chicago, being driven by a 2 h. p., 
d. c. shunt motor which is connected to the spindle by a belt. 


FREIGHT CAR TROUBLES* 


BY C. L. ALDEN, 
Foreman Car Repairs, New York Central & Hudson River, West Albany, N. Y. 


How often we have repeated, and heard others repeat, the old 
adage, “a stitch in time saves nine,” and yet until recently little 
attention was paid to this in designing and building freight cars. 

Freight traffic is essentially the revenue earner of nearly, if not 
all, railroads. One would naturally think, therefore, that the de- 
signing and building of freight cars would receive the utmost 
attention to the end that repairs, delays due to repairs, and loss 
of car service, etc, would be reduced to the minimum. It has 
been estimated that each day a car is on the repair tracks there 
is a loss of $2.50 in earnings. At that rate, and assuming that 
only 10,000 cars a day are on the repair tracks, there would be 
a yearly loss of $8,125,000 in car service alone. What portion 
of this sum may be charged to the improper design of the car 
or its parts? Of course we have no way of knowing, but we 
do know it is considerable. If it were only as much as 10 per 
cent. it would total $812,500. 

Not enough attention is given to the design of metal end sills. 
They are made too light and are collapsing wholesale, involving 
a great deal of labor to repair or renew. Stop castings on metal 
underframes are defective for the same reason. An eastern rail- 
road is losing practically all grain loading in its cars because 





*Entered in the Car Department competition, which closed February 15, 
1913. 
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they leak grain; many of its cars move home empty, while for- 
eign loaded grain cars are hauled over the road. 

Ends fail generally because of a lack of proper stays or ties. 
Some secure the ridge pole to the end plate by a casting and 
bolts. This is very good so far as it goes, but it does not go far 
enough. The ridge pole is never very large and the result is 
that when the end is forced outward the ridge-pole is split— 
and away goes the end plate. Why not run a plate the whole 
length of the ridge-pole, and have an angle under it on each end, 
to fasten to the end plates? Why not run a plate from the corner 
post back to the door posts and have a tie worth while? Two 
many seem to think only of the first cost—nothing of future re- 
pairs and attendant delays. All-steel ends are on the market 
having corrugations. These corrugations, as a rule, are elliptical 
or horizontal. I believe they should be vertical. 

Every car having bolts or rods should have them secured by 
lock nuts that lock. Wherever possible, journal box and column 
bolts should be eliminated. Care should be taken to see that the 
center channels are not too light. We must get back to some 
kind of a brake beam safety hanger—and it must not be a chain 
safety hanger, for they have proved a delusion and a snare. All- 
metal or metal underframe cars should be provided with drag 
chains or other provision for chaining the cars together. Many 
cars which have been derailed are not provided with means for 
readily chaining the truck to the car in order to raise both sim- 
ultaneously with a wreck crane to place the car back on the 
track. This should be done on every car, as there is no other 
way to readily and expeditiously “do the trick.” 

On many metal underframe cars there is but 4 in. or 5 in. at 
the side sill on which to nail side sheathing. This is not enough, 
and suggest that the sheathing be secured by a small plate of 
wrought iron and bolts. Brake shafts should be square, or 
with a square fit for the ratchet wheel, and provision made so 
that the ratchet wheel will not creep up or down; instead of the 
shaft bearing being secured to the roof it should be placed on 
a step. 

The car roof is a mooted question. Shall they be of steel out- 
side or inside, plastic, double board, or what? We do find an 
outside metal roof to be rather dangerous to trainmen, especially 
when wet or icy. Why not, after painting, provide some kind of 
rough covering to prevent one’s sliding over the surface? We 
all want a good freight car roof, one that does not leak a short 
time after its application. 

We want a draft gear so designed as to permit the replace- 
ment of a broken coupler by two men anywhere in fifteen min- 
utes at a cost of 12 to 15 cents, and we can have it by using a 
single cross key type of coupler with a suitable draft gear. Why 
the long delay or shopping of a car at a labor cost of $1.20 when 
it can be done with slight delay in the train, at one-tenth the 
cost? Echo simply answers, why? Riveted couplers should be 
retired as rapidly as possible, along with continuous draft rods, 
wood brake beams, etc. Some metal underframe cars are de- 
signed with truss rods. An underframe that must depend on 
truss rods is not much of an underframe, and no metal under- 
frame car should be so equipped. 

Refrigerator cars should not be so designed that the longitu- 
dinal sills are concealed, thus preventing inspection. This is 
one of the most prolific sources of “no bill” bad order cars. 
These sills, concealed as they are, are broken, split, decayed, and 
cannot be detected by inspection; the result is that the draft tim- 
bers pull out, taking with them the couplers and attachments, 
breaking the head blocks, end sills, posts, sheathing, etc., and the 
delivering company foots the bills. 

From a repair standpoint metal cars, or metal underframe 
cars, should not have center sills in one continuous, piece from 
end sill to end sill. They should be so designed as to permit 
removal of sections in front of the body bolsters, and these front 
sections should be of cast steel, and include all necessary draft 
gear attachments withcut riveted stops, etc. 
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There are cars fitted with safety appliances on which the bot- 
tom end ladder rung does not coincide with the bottom rung of 
the side ladder. This should be otherwise, for trainmen come 
down the end ladder and stand on the pin lifter and end grab 
iron on the end sill, which is quite a considerable variation from 
the distance between the ladder rungs. They should be designed 
to obviate this and venture to predict the roads will make these 
changes voluntarily for their own interest, as it is positively 
dangerous. 

The foregoing are some of the defects which, in my opinion, 
should be corrected. Of course all bolts on trucks and under- 
frames should be secured by a nut, and a lock nut that grips. 
Many are lost off, probably due to not having been properly 
drawn up. There is a type, however, have never seen lost off. 


BABBITTING CAR JOURNAL BRASSES 


BY E. H. MOREY, 
Shop Demonstrator, Chicago. & North Western, Chicago, III. 


Some five or six years ago, when car journals were smaller 
than they are today, the weight on them less, and the speed of 
trains not so fast, the journal brass was cast with a pocket for 
the babbitt and was filled through a hole in the center of the 
brass. There was no finishing done on this brass before being 
babbitted and when the journal wore through the babbitt to the 
lining and began to wear’on the rough uneven surface it would 
cause trouble by running hot. Also, the hole through which 
the babbitt was poured weakened the brass just where strength 
was most needed. 

About 1907 the design of the brasses was changed. They were 














Incorrect Method of Babbitting Car Brasses. 


cast with a straight face and bored out smooth, then trimmed 
and filled while hot on an upright mandrel, the babbitt metal 
being poured straight down the top end, as shown in the first 
illustration. The mandrel was kept cold by two % in. streams 
of water constantly running through it. The brasses filled in 
this way had all appearances of being good, but on taking a light 
cut over them they were found to be full of blow holes all the 
way down the center. Some were so bad that the bearing was 
insufficient at the center of the brass and was increased at the 
sides where there were no holes, thereby increasing the unit 
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bearing pressure and causing hot boxes. After considerable 
investigation it was found that the babbitt was being poured 
in too fast and after pouring a small stream of babbitt in 
several brasses it was found that the blow holes were decreased 
but not altogether eliminated, there still a streak of 
holes down the center. By further experimenting it was found 
that the cause of the holes was the metal carrying air in with it 
and pocketing it in such a way that it could not get out, con- 
sequently the babbitt hardened in this disturbed condition 
against the cold face of the mandrel. 

To overcome this the mandrel was mounted so that it could 
be swung down, as shown in the second illustration. The metal 
is now poured in with the brass in this position, the babbitt 


beirg 














Correct Method of Babbitting Car Brasses. 


running down on the brass, which has previously been heated. 
In this way the babbitt cools more gradually and the air is 
given a better opportunity to escape. A foot lever is placed 
under the bench and a counterweight is fixed on the other end 
of the plate. After a series of experiments it was found that 
45 degs. was about the proper amount to tilt the mandrel. To 
completely fill the brass the mandrel is raised to a vertical po- 
sition for the last few drops of babbitt. 


FREIGHT CAR DESIGN* 


BY C. L. BUNDY, 
General Foreman, Delaware, Lackawanna & Western, Kingsland, N. J. 


No one can question the importance of the car department on 
a railroad and the freight car should be given more consideration 
in a great many cases than it has in the past. The designer 
should be given ample help and be allowed sufficient time to 
draw up the specifications and drawings in a thorough manner. 
Specifications should be clear, concise, and complete in all de- 
tails. In some cases they are very incomplete; much is left to 
the builders, who naturally introduce their own standards and 
methods which are not always to the best interests of the rail- 
road. Builders having no complete and definite specification to 
go by when making bids are tempted to reduce their manufac- 
turing cost at the expense of material and workmanship so that 








*Entered in the Car Department competition, which closed February 15, 
1913. 
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they will be enabled to submit prices which will be lower than 
those of their competitors. Past experience has taught us that 
builders should not be expected, without explicit and definite 
understanding, to build equipment which will be the best for the 
service and the most economical to maintain. 

More uniformity should be encouraged among railroads in de- 
signing equipment, as having as many parts standard or inter- 
changeable as possible, results in a great saving of time and 
money. It is not uncommon for railroads to hold cars 60 days 
awaiting material ordered for making repairs to a foreign car. 
Master car builders at their annual conventions should adopt 
more standards and follow them in designing new cars wherever 
it is practical to do so. 

When new cars are to be built or purchased the designer 
should call together the car men from all repair points and learn 
from them the parts that have shown a weakness in actual serv- 
ice. These men are in a position to observe the actual condition 
of cars in service and should be given an opportunity to offer 
suggestions to the designer. In the past designers of freight 
cars have in a measure failed to design cars to meet the require- 
ments of actual service, and this is especially true of certain 
parts, the most important of which are as follows: 

(1) The ends of cars have shown a decided weakness, espe- 
cially because of loads shifting in switching service, and should 
be strengthened. 

(2) The roofs have cost the railways vast amounts of money 
to keep in repair. Also large sums are paid annually for claims 
on account of goods damaged in transit due to leaky and de- 
fective roofs. 

(3) Freight car side doors have caused a great deal of trouble 
and are expensive to maintain; like the roofs they have been re- 
sponsible for lading being damaged in transit and should be 
given more consideration in designing new cars. 

(4) Some railroads are still applying spring draft gears to 
cars which are of too small a capacity for the service they are 
subjected to. These gears should be replaced with high capacity 
friction draft gears. If this were done it would effect a big 
saving in the cost of maintenance and a large saving in damaged 
freight. It would also be the means of keeping cars in service 
a greater proportion of the time, as there are more cars made bad 
order on account of defective draft gear than for any other 
reason. 

One of the railroad periodicals has been publishing a series of 
articles under the head of, “The Growing Cost of Maintenance 
of Equipment.” A study of these articles shows that the draft 
gears, roofs, doors, and ends of cars are the parts that have 
been giving railroads the most trouble. If any one doubts this, 
a visit to the repair tracks will prove the truth of the statement 
and will show many weaknesses in car construction which would 
never have existed if the cars had been built to carefully pre- 
pared specifications in which first cost was not the only con- 
sideration. Therefore, let us design cars with better roofs, better 
doors, more substantial ends, and better draft gears to meet the 
service which is required of the freight car of today. 


Pustic Roaps.—The Department of Agriculture reports that 
in the five years preceding March, 1912, the office of public roads 
ot the department built 215 object-lesson roads; in all about 
300 miles of road 15 ft. wide, and by expert advice aided in 
the formation of more than 650 model county road systems. It 
has also assisted 26 states in effecting equitable state-aid plans. 


EFFICIENCY OF Miners.—The report of the Department of 
Mines of Pennsylvania shows that in 1902 there were 36,392 
miners employed and each had an average output of 8.74 tons 
of coal a day. In 1911 there were 45,324 miners employed and 
the average output for each was 7.65 tons a day, a decrease of 
over one ton a day. This decrease in efficiency means a loss of 
over 40,000 tons of coal a day. 
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REVERSING MOTOR PLANER DRIVE 


On page 46 of the January issue of this journal appeared a 
description of a reversing motor drive for planers developed by 
the General Electric Company. A similar arrangement, but dif- 
ferent in some essential features, has been perfected by the 
Triumph Electric Company of Cincinnati, Ohio. This company 
began a series of experiments several years ago with a view of 
developing a special apparatus for meeting the requirements of 
a direct connected reversing motor planer drive, at first using 
the type of motor that had been successful in connection with 
the belt drive. It was soon found, however, that a special design 
of motor would be required and this has been provided. 

The essential difference between the Triumph arrangement and 
the one illustrated in our January issue, lies in the fact that the 
former does not employ dynamic braking for stopping the motor. 











Large Planer Fitted with Triumph Direct Connected Reversing 
Motor. 


In this case the planer is stopped and reversed by disconnecting 
the circuit to the motor and applying reversed power. It is 
claimed that this method results in increased speed of reversal, 
greater uniformity in length of stroke and decreased wear on 
both the motor and the controller. The reversed power is ap- 
plied through resistances both for braking and reversing, and 
it is stated that the peak load never exceeds 50 per cent. overload. 

A large panel carries all of the apparatus for automatically 
accelerating the motor to a predetermined speed in the required 
direction and for starting and stopping it at every cycle. This 
is mounted on the side of the planer housing as shown in the 
illustration. The apparatus on this panel is in duplicate, one- 
half being for the cutting stroke and the other for the return 
stroke. It includes, at the bottom, two rheostats for adjusting 
the speed of the platen on the cutting or return strokes inde- 
pendently. The tumbler handle on the side of the bed is replaced 
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by a master switch and this is connected by a short rod to a 
reversing switch also on the bed of the planer. Dogs on the 
table of the machine limit the length of stroke in the ordinary 
manner. 

The master switch is thrown in the direction in which it is 
desired to have the table move and the switches on the controller 
automatically connect the motor in the circuit and successively 
cut out the different resistances and promptly bring the motor 
to its predetermined speed. The sequence of controller opera- 
tions, when starting the motor, are illustrated diagrammatically 
in one of the illustrations. When the master switch handle is 
turned in either direction, the motor armature is connected in 
the circuit through resistances as are shown in the diagram at 
the top of the illustration. The series resistance is first cut out 
and the motor then operates as a compound, interpole machine 
with full field strength. The series field coil is next short- 
circuited and the motor then becomes a shunt, interpole ma- 
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Sequence of Connections on Starting or Reversing the Motor. 


chine still retaining the full shunt field strength. The shunt 
resistance short-circuiting switch is then opened as shown in the 
last diagram which causes the motor to attain its predetermined 
speed. When the trips on the platen reverse the master switch 
the switches return to their initial position and power is im- 
mediately applied in the reverse direction. It requires but one 
second from the time the master switch is thrown until the last 
switch operation for the full speed of motors is made. When 
the master switch is brought to the vertical position the motor 
and table are immediately stopped. 

The speed of either the cut or return may be quickly varied 
in small steps, without stopping the planer, by a slight move- 
ment of the tumbler. Edging in % in. strokes is also easily 
accomplished and it is claimed that the length of the stroke is 
accurate to within % in. on cuts of any length or speed, making 
it possible to plane in pockets or close to ledges. 
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GASOLENE CARS FOR THE HOLTON 
INTERURBAN 


The Holton Interurban, Redlands, Cal., has recently placed in 
service a type M-6 gasolene motor car made by the Hall-Scott 
Motor Car Company, San Francisco, Cal. This is the second 
Hall-Scott motor car purchased by this company, a type M-4 
having been placed in service about two years ago. The power 
plant consists of a six-cylinder gasolene engine of 150 h. p. 
capacity, and has a speed range of from 4 m. p. h. to 60 m. p. h. 
in four stages in either direction. This flexibility of speed con- 
trol will permit of yard switching and of the handling of one 
or more trailers, dependent, of course, on grade conditions. 
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room, a space 12 ft. long by 3 ft. wide being available for that 
purpose. The total weight of the car is 67,850 Ibs. 

During the first three months of service this car made an 
average of 75.6 miles per day. The following table gives the 
operating cost during this time. 


REsutts OF OPERATION FOR THREE Montus Enpinc Fesruary, 1913. 


Average 
cost for car 
operating 
1912. 1913 -, under 
Decem- Janu- Febru- Aver ordinary 
ber ary ary age conditions 
No. miles traveled.......... 2,238 2,458 2,138 2,278 
No. miles traveled per day.. 72 79 76 75.6 
Gallons gasolene used....... 767 785 725 759 
Gallons gasolene used per mile 0.342 0.319 0.339 0.333 sc neeee 
Cost gasolene per gallon.... 0.23 0.215 0.215 0.22 0.10 











Hall-Scott Gasolene Motor Car Hauling Twelve 20-Ton Beet Cars. 


The car is of steel construction, the steel body, trucks, gaso- 
lene motors and driving mechanism being designed and built 
in the builders’ factory at West Berkeley, Cal. It is 60 ft. long 
over end sills and has a seating capacity for 64 passengers in 
the main passenger compartment. The baggage room is 16 ft. 


long and is equipped with lift wall seats for eight additional 
passengers. 


3aggage and mail may also be carried in the engine 





Cost gasolene per mile...... 0.079 0.068 0.073 0.074 0.033 
Total cost gasolene ....... $176.41 $168.77 $155.87 $167.02 $75.90 
Gas engine oil used........ 26 37 2 29 spina 
Cost gas engine oil per mile. 0.006 0.0078 0.0058 0.0066 0.005 
Cost gas engine oil per gal.. 0.52 0.52 0.52 0.52 0.40 
Engine oil per mile......... 0.011 0.015 0.011 0.012 nanan 
Total cost engine oil....... $13.52 $19.24 $12.48 $15.08 $11.60 
Machine shop bill ......... 33.35 31.90 27.15 30.80 ss vccs 

Cost repairs per mile....... 0.0149 0.013 0.012 0.0135 0.0135 
Cost operators per mile..... 0.089 0.081 0.093 0.087 0.087 
Total operative cost per mile 0.189 0.169 0.184 0.181 0.1385 











Gasolene Motor Car for the Holton Interurban. 


























May, 1913. AMERICAN 


Operator’s cost figured on basis of $125.00 per month for motorman. 

Operator's cost figured on basis of $75.00 per month for conductor. 

Note that cost of gasolene and oil is excessive on account of the car 
being operated so far from distributing points for oil and gasolene. The 
last column at the right shows the operating cost for the car on the basis 
of Eastern prices for oil and gasolene. 

The engine is mounted directly on the center sills of the car 
underframe. The clutch is of the contracting band type. The 
transmission is hung on the forward axle of the rear truck, and 
the axle is driven through a train of bevel and spur gears of 
hardened forged steel. The operating levers are placed on the 
right hand side of the car in a position convenient for the 
operator, being similar in their functions to automobile practice. 
The circulating water is cooled by a radiator placed directly in 
front of the car, as shown in the illustration, which provides 
a positive thermo-syphon circulation of the water and a ready 
means of completely draining the whole circulating system. A 
cooling fan is placed directly back of the radiator. 

One of the illustrations shows another car of this same type, 
built for the Ventura County Railway, handling 12 side dump 
beet cars which have a tare weight of about 20 tons each. 
This motor car also hauls one of the road’s standard coaches, 
as a trailer, in regular service. 

Both these cars are equipped with the Westinghouse auto- 
matic and straight air brake systems; a double-cylinder water 
cooled air compressor directly driven from the main engine; 
and an electric generator, also driven from the main engine, 
which charges the storage batteries for lighting and starting the 
main engine. 


MANDREL FOR SECTIONAL TUBE 
EXPANDERS 


In order to remove the mandrel or pin from a sectional tube 
expander, it is generally struck with a hammer to loosen it. 
This is likely to cause the edges to break and fly, and serious 
injury may result to the operator. 
is shown in the illustration. 


A new type of expander pin 
It is designed for operating with 
either a short or long stroke pneumatic hammer in shop and 
roundhouse work. The tube is expanded by 
into the expander in the usual manner. 


driving the pin 


For releasing the pin, 
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Mandrel Designed for Easy Removal from the Expander. 


the knuckle joint is swung around to the position shown and a 
few taps with the hammer in this position loosen it and per- 
mit its easy removal. One of the features of this pin is that 
it can be used by the operator without separating the pneumatic 
hammer from the shank of the pin, thus eliminating the danger 
of possible injury from flying pieces, as well as saving time. 
The knuckle joint is made with ample bearing surface to pre- 
vent wear and does not interfere in any way with the working 
of the expander. This pin was devised by H. Neville, and is 
made by the Faessler Manufacturing Company, Moberly, Mo. 
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DUPLEX SPRING CLIPS FOR TRACING 
FILES 


Comparatively few special devices have been intreduced in 
railway drawing rooms for protecting tracings from damage 
and wear by handling. A spring clip for tracing files, blue print 
files and various kinds of loose leaf devices, which has been re- 
cently put on the market by G. G. Dana, 2311 Washington ave- 
nue, Racine, Wis., is shown in the illustration. The double or 
duplex spring, as the name implies, gives a pressure on the con- 
tents of the file preventing them from slipping about while the 
portfolio is being handled. It also prevents tracings from be- 
coming curled or folded on the upper edge; without the clips 
they become worn and creased on the edges and corners, mak- 
ing them hard to handle in making blue prints and a source 
of general annoyance to the users. 

The clip is so 


shaped that a tracing, blue print or sim- 














Special Clips for Holding Tracings in Portfolio. 


ilar article may be easily slipped into its place or removed 
therefrom. Any sheet in the group may be removed without 
disturbing the remaining portions. An important advantage of 
the clip is the protection it gives to tracings in preventing the 
curling and folding over of the edges and corners. The clips 
are made of polished steel, are neat in appearance and convenient 


in use. They are attached to the back cover of the portfolio by 
clinch rivets. 


HYDRAULIC PIT JACK 


An improvement has been made in the construction of hydraulic 
pit jacks by the Watson-Stillman Company, New York. The 
hand-operated pumps have been replaced by pumps driven by 
air engines, and to make the power connection it is merely 
necessary to run a rubber hose or other flexible tubing from the 
shop air main to the pump engine. The operating valves may 
be placed in any convenient position, and the use of the com- 
pound air engine eliminates the necessity of having a pump 
operator. 

By the use of air power the speed of operation is greatly in- 
creased. When it is desired to raise the saddle, ait is admitted 
directly into the top of the reservoir, forcing the water into the 
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cylinder and lifting the ram. As soon as the load becomes too 
great for this pressure, the air is by-passed into the air engine, 
which in turn lifts the ram. 

In the jack illustrated the ram raises at the rate of 7% in. 


per min., whereas only 2 in. per min. is attainable with a hand 
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& Tool Company, Cincinnati, Ohio. There is an arrangement 
on it by which a combination of extra or metric pitches with a 
U. S. standard lead screw, or vice versa, is possible. The 
standard threads may be changed from one to another without 
duplicating or removing a gear by simply operating two levers. 
This gives the machine a very wide range. The device is com- 
plete in one unit, being assembled in a box mounted on the 


























i Hydraulic Jack for Use in Drop Pits. 


power pump. It has a lifting capacity of 10 tons and a total 
lift of 103 in. The ram is telescopic in two lengths, 4 and 5 in. 
in diameter, respectively. 





HEAVY ENGINE LATHE 


Notable among the recent improvements in engine lathes is 
the quick change gear lathe, made by the Cincinnati Lathe 





End of Cincinnati Lathe With Gear Cover Removed. 


front of the lathe. It provides the facilities of a standard 
lathe, and each gear will cut not only the pitch required, but 
through the series of gear box changes will give others as well. 

The bed of the lathe is made of semi-steel, being designed 
to give the necessary rigidity under heavy cuts. The head- 
stock is made in three styles, one with a three-step cone and 
double back gears, and with the four or five-step cones with 
single back gears. The spindle is made of high carbon forged 
steel and is provided with a collar on the chuck end, which 
gives a good, stiff bearing. The thrust bearing at the rear end 
of the spindle consists of a hardened tool steel collar arranged 























Cincinnatl Quick Change Gear Lathe. 
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for adjusting the wear, the thrust being taken against the front 
end of the rear box. The spindle bearings are lubricated by 
self-enclosing dust proof oilers. 

The apron is of the box type construction, being rigidly bolted 
to the carriage. The rack pinion is made of steel and is oper- 
compound gearing. The longitudinal and cross fric- 
tion feeds may be started, stopped, or reversed while the lathe 
is running, but they cannot be engaged when the lathe is set 
screws. A thread chasing dial is provided which 
permits the half nuts to be opened, the carriage to be run back 
by hand and the thread to be picked up at any point, thus doing 
away with the necessity of reversing the lathe for this purpose. 
An automatic stop is also provided for throwing out the feeds. 


ated by 


for cutting 














Feed Gears of Cincinnati Lathe. 


The reverse plate for cutting right and left hand threads is on 
the outside of the headstock, and is used only for reversing 
the lead screw when cutting threads and not for reversing the 
feed. These machines have the feed reverse in the apron. The 
screw cutting and feed mechanism shafts are bushed through- 
out with bronze. 

The tailstock has a long bearing on the bed, and is made to 
withstand the severe treatment of heavy work. It is of the 
offset type, allowing a compound rest to be set in a plain 
parallel with the bed. The tailstock spindle is of large diameter, 
and is equipped with a bronze nut for the lead screw. A special 
clamping device is used to hold the spindle in position instead 
of the split barrel construction. All gear changes may be made 
while the gear is running under heavy cut. 


IMPROVED TYPE OF CORRUGATED 
TUBES 


An improved process for making corrugated tubes has been 
developed by Mr. Maciejewski, a Polish engineer, in which stand- 
ard wrought iron or steel tubes are used. The corrugations are 
made by an ingenious method of pressing the material together 
in such a way that, while shortening the tubes, the original inside 
diameter is not decreased. Furthermore the thickness remains 
absolutely uniform and is the same as in the original tube. Dur- 
ing the process of corrugating, any defects in the material at once 
become apparent. In this process small and medium sized tubes 
are made from ordinary steel tubing, while for large diameters 
lap welded and re-rolled tubes are used. Tubes of any diameter 
from 13% in. to 18 in. may be corrugated; very long tubes may be 
partially corrugated. 

Tubes of this type are adapted for use where expansion due to 
a considerable range of temperature has to be absorbed, or where 
a large external stress must be resisted. They are sometimes 
used in fire-tube boilers, especially where very long tubes are 
required. In such cases the corrugations, by taking up the ex- 
pansion, relieve the tube sheets from carrying the strain. The 
principal field of usefulness, however, is in connection with steam 
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piping. In short lines of pipe a straight corrugated tube will take 
care of the expansion satisfactorily, while in longer lines of pipe 
a corrugated tube bent in U shape is required. Tests have shown 
that a bend made of corrugated pipe will absorb over three times 
as much expansion as will the same size bend made of straight 
pipe. 

Mr. Macicjewski's process has been patented in the United 
States and is controlled by Schuchardt & Schutte, 90 West street, 
New York. 

OILSTONE TOOL GRINDER 

A new design of tool grinder which has two oilstones, one 
coarse and one fine, as well as a ring emery wheel, has been 
designed by the Mummert-Dixon Company, Hanover, Pa. This 
grinder is especially adapted for tool room work and has two 
oilstone wheels mounted on the front arbor. In connection with 
ach is a tool rest which can be adjusted to any angle desired 
and is held by a convenient locking device. These wheels are 
cup shaped and the oil is directed to the inside of the wheels and 
is passed out through the pores. When the wheels are once 
saturated they require very little oil. There is a guard to prevent 
the oil being thrown off the wheels and any surplus is caught 
in a pan and returned to the reservoir. Kerosene is employed 
and is handled by a rotary pump which takes its supply from the 




















Tool Grinder with Two Oilstones and an Emery Wheel. 
reservoir in the base of the machine. This keeps the stones 
sharp and prevents glazing and also protects tools from undue 
heating while being ground. 

At the back of the grinder there is the ring emery wheel which 
operates at four times the speed of the oilstones. A slide is 
provided in connection with this wheel which has a micrometer 
The 
table is arranged so that any part of the wheel can be readily 
used. 


adjustment and can be arranged for grinding at any angle. 


The machine shown in the iilustration is arranged for belt 
drive, but when a motor drive is desired, the motor is mounted 
in the base of the machine and belted directly to the pulley. 


Tuirp-CLass SLEEPING CArs IN Norway.—Norway follows the 
example’ of Sweden in ordering some third-class sleeping cars. 
They have three berths to a section, each 24 in. wide, and there 
are 12 sections to a car. These cars will weigh 76,000 Ibs. 
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ENGINE AND TENDER COUPLER 





A form of connection between locomotive and tender, which 
permits the use of a spring or friction draft gear on the front 
end of the tender, has been developed on the Santa Fe. This 
connector includes an operating gear and can be connected and 
disconnected in the same way as an automatic car coupler. It 
has been in experimental use on a large Mallet locomotive for 


over two years, and during this time has not developed any, 


faults of consequence. On one occasion the locomotive was 


derailed by a split switch, but even under this condition the 
It has been found of great convenience 


coupler did not separate. 
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matically held unlocked in the same manner as the pin of a 
car coupler. This permits the tails of the knuckles to swing 
inward. 

The inner faces of the knuckles where they connect to the draw- 
head on the tender are arranged at such an angle that most of 
the stress in pulling comes on the pins on which the knuckles 
swing and comparatively little pressure must be resisted by the 
locking block at the rear. This angle, however, is not so great 
but that the pull on the knuckle will tend to force the tail por- 
tions together when the locking block is raised. One of the 
knuckles has a slotted section at the rear of proper size to admit 
the tail of the other, so that the faces of the two knuckles will 
separate sufficiently to allow the tender drawbar head to 
disengage. 

Starting with the uncoupled position when the locking block 
is held in its raised position by the lugs, as is shown by the 
dotted line in the illustration, and the knuckles are open at the 
face to allow the drawbar on the tender to pass between them; 
the operation is as follows: The special shaped drawhead on 
the tender, after passing between the knuckles, will strike the 
inwardly extending portions of the tail and tend to force them 
apart. This action continues until the tails are sufficiently far 
apart to allow the locking block to enter between them. Just 
before they reach this position the beveled face of an extension 
on the block is engaged and it is released from its disengaged 
position at the top and drops between the tails of the knuckles. 
The faces of the knuckles are then locked behind the lugs on 
the tender drawhead and the apparatus is securely connected. 
The locking block is of considerable weight and any jarring of 
the locomotive will only tend to hold it more firmly in position. 
When uncoupling, the locking block is lifted by the uncoupling 
gear and when fully raised tilts forward and locks itself in that 


position. The pull on the tender drawbar then forces the tails 
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Automatic Connector Between Engine and Tender; Atchison, Topeka & Santa Fe. 


at the engine house to be able to connect and disconnect the 
tender from the locomotive easily and quickly. The use of a 
suitable draft gear at the front end improves the riding qualities 
of the locomotive to some extent, and probably has a favorable 
influence in preventing any tendency toward derailment of the 
tender trucks. 

This arrangement, which has been perfected by M. J. Drury, 
shop superintendent, and G. W. Wright, consists of a special 
drawhead on the locomotive of the form and arrangement shown 
in the illustration. This drawhead can either be included in 
the deck casting or may be applied to a locomotive arranged 
for the ordinary type of drawbar. A pair of special shaped 
knuckles with long tails are hinged on each side of the outer 
end of this drawhead. Between the tails of the knuckles is a 
locking block which is allowed a vertical movement and passes 
through an opening in the top of the drawhead when in the 
uncoupled position. This block is connected to the operating 
gear through an extension on the bottom and suitable lugs are 
arranged so that when it is lifted to the full height it is auto- 


of the knuckles together until the faces are disengaged and the 
coupler is separated. 

LarceE HanNA Tyre Riveter.—A yoke riveter with a gap of 
168 in. in depth and 12 in. in width, which will exert a pressure 
of 100 tons on the rivet with 100 lbs. air pressure in the air 
cylinders, has recently been installed by the General Electric 
Company at its Pittsfield, Mass., shops. It was built by the 
Hanna Engineering Works and has an air cylinder 18 in. in 
diameter with a 22 in. stroke. It operates by means of a com- 
bination toggle and leverage action which is followed by a 
plain leverage action. The plunger and upper die of the machine 
has a movement of 554 in.; 434 in. of this distance is traversed 
during the first 11 in. of the stroke of the air cylinder, while the 
remainder of the stroke gives but 1 in. movement of the plunger. 
This last 1 in. is given at a uniform travel and pressure, and 
it is stated that this gives the machine all the advantages of a 
hydraulic riveter without the disadvantages of the very high 
hydraulic pressure and the necessity of a return line. 
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Rochester 
on April 12, three thousand 


At a “Safety rally” of employees of the Buffalo, 
& Pittsburgh, held at DuBois, Pa., 
persons were present. 


President B. L. Winchell, of the Frisco lines, traveled 55,394 
miles in 1912, and 59,173 miles in 1911. During 1912 he attended 
seventy-five meetings, which included banquets and conferences. 

The United States Civil Service Commission announces com- 
petitive examinations, to be held May 21 1913, for the 
positions of structural steel draftsman, copyist marine engine 
and boiler draftsman and assistant engineer in forest products. 


The safety department of the Chicago, Burlington & Quincy, 
of which E. M. Switzer is the superintendent, has had a car 
fitted up especially for use in the “safety first” campaign. It is 
arranged similar to a small theater, having seats for 70 persons, 
and a platform with a large screen on which moving picture 
views will be shown during lectures to be given by Mr. Switzer. 
Lectures will be given from this car at prominent points on all 
parts of the Burlington system, 


and 22, 


the purpose being to have the 
car go to the men, instead of requiring the men to go to a hall 
to attend the lectures. 


Sixty-nine apprentices were graduated between January 1 
and December 31, 1912, from eight shops on the New York 
Central Lines West of Buffalo at which apprentice schools are 
maintained. These shops include Beech Grove and Bellefontaine 
on the Big Four; Collinwood and Elkhart on the Lake Shore 
& Michigan Southern; Gibson on the Chicago, Indiana & South- 
ern; Jackson and St. Thomas on the Michigan Central, and 
McKees Rocks on the Pittsburgh & Lake Erie. The trades rep- 
Machinists, 53; boiler makers, 4; 
tinners, coppersmiths and pipe fitters, 4; pattern 
painters, 1; electricians, 1; car builders, 1. Of the 
sixty-nine, 62, or 90 per cent., remained a service for at least 
60 days after graduation, and 57, or 8&3 per cent., are still in 
service. Apprentice schools have recently been established at 
on the Big Four and Kankakee on the C. I. & S. 
There are now 466 apprentices in shops on the New York Cen- 
tral Lines West of Buffalo which maintain apprentice schools, 
as compared with 380 one year ago. 


resented were as follows: 
blacksmiths, 3; 


makers, 2; 


Bucyrus 


THE LATEST THING IN SIGNS 

The Chicago & North Western has installed a novel elec- 
tric advertising sign over the river front in Chicago, facing the 
Rush street bridge. The sign measures 50 ft. square, and shows 
a large passenger locomotive and part of a train. In front of 
the locomotive is a semaphore signal which automatically changes 
from the stop position to the clear position. When the change 
has been made the driving wheels of the locomotive are seen to 
revolve and a small ribbon of smoke is emitted from the stack. 
When the signal goes back to the stop position the wheels slow 
down and stop. Surmounting the sign is a large trade mark of 
the company in colors, and underneath the train are a few lines 
of advertising of its service. The sign stands on the roof of 
one of the company’s freight houses, and is so located that it is 
seen by thousands of people. The sign contains 3,800 tungsten 
lamps, 29,500 Ibs. of steel and 30,000 ft. of wire. Its total weight 
is 1834 tons. 


SPEED RECORDERS ON THE BALTIMORE & OHIO 

The through passenger trains of the Baltimore & Ohio are 
now equipped with speed recorders, two to a train; one in 
the baggage car and one in the locomotive. In the baggage car 
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the “Haushalter” speed tape is used, 
the Boyer speed recorder is used. Both of these machines make 
records on tapes. At the end of each trip the tape is taken out 
by the local inspector, who makes a suitable record of the date, 
time, etc., and sends the whole to the office of the general in- 
spector of transportation, where a permanent record is kept. 
The information given on the tapes is checked against the rates 
of speed prescribed in the rules limiting speed at different points 
on the road, so that excessive speed is at once brought to no- 
tice. The maximum speed of passenger trains on the Baltimore 
& Ohio, except between Philadelphia and Washington, is 60 
miles an hour, and the officers require a rigid observance of the 
limit. On the Philadelphia-Washington line the limit is 65 miles 
an hour. 


while on the locomotives 


PENNSYLVANIA PENSIONS 

The Pennsylvania Railroad has now paid pensions 13 years, and 
a total of 7,152 men have received payments, through the funds, 
of $8,368,786, all out of the earnings of the various companies in 
the system. Of this amount $6,319,902 has been paid on the 
lines east of Pittsburgh, and $2,048,884 west of Pittsburgh. At 
the present time there are 3,807 men on the pension rolls. The 
names, Occupations, and divisions where last employed of those 
over ninety years of age were as follows: 


Name. Occupation. Division. 
Micheal Eckerline....... RMMMOE ees anasuacacesd Altoona shops. 
Jamies Baglor 22.26.20. SIND: 5 cise ocdaaed Altoona shops. 
A eee WORN 6 5 wink cceieweed Altoona shops. 
lames ts SMI. 6 5:c055 Foreman mason 4 . Conemaugh. 
EGE Ree GMO acs diner c OO, senncavenaece Philadel phia. 
Thomas C. Payne...... ENT Sc eerewoenseues Trenton. 
Charles Lupton ........ OT a ee eee Philadelphia Terminal. 
pe Seer errr ree MES | 5 a caln seine eae El mira. 
Chas. A. Jefferies, Sr...Signal repairman........ Philadelphia. 


The pension amounts to 1 per cent. of the average salary or 
wage for the ten years previous to retirement, multiplied by the 
number of years the man has been in the employ of the com- 
pany. Employees retire without any obligation whatever to the 
Pennsylvania Railroad, and many of them engage in outside 
occupations. This pension plan, inaugurated by Mr. Cassatt in 
1899 with much doubt as to its eventual success, is now declared 
by the officers of the company to have proved to be of immense 
benefit to a large number of men, and to have contributed enor- 
mously to the contentment of the men in the service of the road. 


FIREMEN’S ARBITRATION AWARD 


The award of the arbitrators between the eastern railroads and 
their firemen was filed April 23, 1913, and in accordance with 
the provisions of the Erdman act, will take effect ten days 
later. The following are the terms of the award: 

Article 1: Ten hours or less, or one hundred miles or less, 
shall constitute a day’s work in all classes of service, except as 
otherwise specified. The time for which firemen will be paid 
shall begin at the time he is required to report for duty, and 
end when the engine is delivered at the point designated. 

Article 2: The following rates of wages per day shall be the 
minimum rates paid in all classes of service on all railroads, 
parties to this arbitration: 


(a) PasseNGER SERVICE. 
Weights of Locomotives 
in pounds - Drivers. 
Ra I I I oo oSick ce cencccincesecacmcewauneas $2.45 


80,000 to 100, 000 Ibs..... PC ee erry ee 2.50 
PE Iss a crsicicecacsnaveceude caeentneee 2.60 
SE ET IS 6. a oc Sinn eccdscdccwcesaduadeweeend 2.70 
Re OO le sg 66.4508 ced cacudacdacaanXedasesaes 2.85 
po Se ee er mr ee 3.00 
SO BE Pika ceccccesnccsadceexdvanwaneuaaeed 3.20 
300,000 to FT rr eer re 3.40 
All engines over 350,000 Ibs. on drivers........-+-.++e+s 3.60 
Mallet engines regardless of weight on drivers........... 4.00 
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Oe yt 
80,000 to 100, DEIR is ooo 6clecc ee cnie's ame aad awceeeniee 85 
100,000 to 140,000 _ SS ee a ee ere. 3.00 
140,000 to MIRED 5 Sip 5 ois 7 xs Sse vs ced ava Side 3.10 
en) AA ID BIB 6 ioe ks 55 5 5s bd keine cd nwecsenesbmer 3.20 
Oe EOE nin ane esc 6 seas Wala d ev ewncesaevne 3.30 
PIO II0O 80 BSODOU0 NDB. 6 <.0)0sccceessisccecas- ce cetereiea 5 ps 
All engines over 300,000 Ibs. on drivers................. 4.00 
Mallet engines regardless of weight on drivers........... 4.00 


Where two firemen are employed on a locomotive as a re- 
sult of the application of Article 6 hereinafter, the rates 
of pay to each fireman shall be as follows: 

Weight on drivers, 100,000 up to Fa Pe AOR icc causssncee eri 

Weight on drivers, over 250,000 3.00 


(b) aa aces SERVICE, 
Switch engine firemen on locomotives weighing less vate: 
140,000 lbs. on drivers, per day of ten hours or less... .$2.50 
Switch engine firemen on engines weighing 140,000 Ibs. or 
over on drivers, per day of ten hours or less (exclud- 
ing Mallets $4.00) 


(c) HostLers. 
Hostlers, per day of ten hours or lessS..........scccceee $ 
If hostlers are employed in handling engines between pas- 
senger stations and roundhouses or yards, or on main 
tracks, they will be paid, per day of ten hours or less.. 
If men are employed to assist hostlers in handling engines 
between passenger stations and roundhouses or yards, or 
on main tracks, they will be paid, per day of ten hours 
Pens ane ees SakGuy oN seen Eb Nebo oan beGusaunies coe 2.50 


(d) Hetrer on Etectric Locomotive. 


The term ‘‘helper” will be understood to mean the second 
man employed on electric locomotives, and he shall 
receive in passenger service, per day of ten hours, or 


3.25 


lees, Wit MUMGER SNCS OF BERS. 0c. 6ckescccccsecsceces $2.50 
In through freight per day of ten hours or less, one hun- 

NR RE OSE Gikcukcukcceanttessbn bau scneaen cons 
In switching service, per day of ten hours or less........ 2.50 


All working conditions applicable to steam locomotive firemen 
in steam service will apply to helpers in electric service. 

(e) Firemen on locomotives in pusher and helper service, mine 
runs, work, wreck, belt line and transfer service, and all other 
unclassified service will be paid through freight rates according 
to the class of engine. 

(f) Firemen in local freight service will be paid fifteen cents 
in addition to through freight rates according to class of engine. 

(g) For the purpose of officially classifying the locomotive, 
each railroad, party to this arbitration, will keep bulletins posted 
at all terminals showing accurately the weight on drivers of all 
engines in its service. 

Article 3: (a) Overtime in all classes of service, except pas- 
senger, will be paid for pro rata on the minute basis. Except 
as otherwise specified ten hours, or one hundred miles will be 
the basis for computing overtime. Miles and hours will not be 
counted together; when miles exceed hours, miles will be allowed, 
and when hours exceed miles, hours will be allowed. 

(b) Overtime in passenger service (except suburban service) 
will be paid at the rate of thirty cents per hour on the basis 
of twenty miles an hour, computed on the minute basis. Five 
hours or one hundred miles or less, to constitute a day’s work. 

(c) On short turn around runs, no single one of which ex- 
ceeds eighty miles, including suburban service, overtime shall 
be paid for all time actually on duty, or held for duty, in excess 
of eight hours (computed on each run from the time required 
to report for duty to end of that run) within twelve consecutive 
hours; and also for all time in excess of twelve consecutive hours, 
computed continuously from the time first required to report 
to the final release at the end of the last run. Time shall be 
counted as continuous service in all cases where the interval of 
release from duty at any point does not exceed one hour. 

Article 4: No initial terminal delay is allowed beyond that 
involved in the rule that pay shall begin in all cases at the time 
fireman is required to report for duty, but final terminal delay 
after the lapse of one hour will be paid for at the end of the trip, 
at the overtime rate, according to the class of engine, on the 
minute basis. For freight service final terminal delay shall be 
computed from the time the engine reaches the designated main 
track switch connecting with the yard track. For passenger 
service final terminal delay shall be computed from the time the 
train reaches the terminal station. If road overtime has com- 
menced terminal overtime shall not apply, and road overtime shall 
be computed to the point of final release. 


. twenty-four hour period thereafter. 
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Article 5: Firemen in pool freight and in unassigned service 
held at other than home terminal, will be paid continuous time 
for all time so held after the expiration of eighteen hours from 
time relieved from previous duty, at the rate per hour paid him 
for the last service performed. If held fourteen hours after the 
expiration of the first twenty-eight hour period, he will be paid 
continuous time for the next succeeding ten hours, or until the 
end of the twenty-four hour period, and similarly for each 
Should a fireman be called 
for duty after pay begins, his time will be computed continuously. 

Article 6: When a second fireman is deemed necessary on 
any engine or assistance is deemed necessary on any engine 
where one fireman is employed, the matter will be taken up with 
the proper officials by the Firemen’s Committee. Failing to 
reach a settlement the matter shall be referred to an Adjustment 
Commission, to be composed of five persons, two of whom are 
to be chosen by the railroad, two by the Firemen’s Committee, 
and one to be selected by the four thus chosen, who shall be the 
chairman of the commission. -Should the four men fail to agree 
upon the fifth, then three days after the last of the four is selected, 
the fifth man shall be named by the presiding judge of the United 
States Commerce Court. If, for any reason, the selection of the 
fifth man cannot be made by the presiding judge of said court, 
he shall be named by the United States district judge of the dis- 
trict in which the controversy may have arisen. All expenses 
incurred in connection with the settlement of such matters shall 
be borne equally by the two parties to the controversy. 

Article 7: Firemen will be relieved of cleaning engines. 
Lubricators will be filled, headlights, markers and other lamps 
cared for (including filling but not lighting), and all supplies 
placed on engines at points where roundhouse or shop force are 
maintained. The firemen shall not be relieved of responsibility of 
knowing that engines for which they are called are properly 
equipped for service. 

Article 8: Firemen tied up between terminals on account of the 
hours of service law, will be paid continuous time from initial 
point to tie-up point. When they resume duty on a continuous 
trip they will be paid from tie-up point to terminal on the follow- 
ing basis: For fifty miles or less, or five hours or less, fifty miles 
pay; for more than fifty miles up to one hundred miles, or over 
five hours, and up to ten hours, one hundred miles pay; over one 
hundred miles, or over ten hours, at schedule rates. This provi- 
sion does not permit the running of firemen through terminal or 
around other firemen at terminals, unless such practice is per- 
mitted under the pay schedule. 

Article 9: The earnings of firemen in any class of service 
shall not be diminished by the provisions of this award; and if 
the rates that were higher or the conditions that were better 
antecedent to this award are necessary to guarantee this require- 
ment they shall be maintained. Neither shall the earnings of the 
firemen, in any class of service, be increased above what the 
higher sates of pay and the conditions that were better antecedent 
hereto guaranteed him, by a combination of the rates herein estab- 
lished with the conditions of service antecedent hereto, or vice 
versa. 

It is not intended that any of the terms or provisions of this 
award shall debar committees from taking up for adjustment 
with the management of the respective railroads any questions 
or matters not specifically covered herein. 

Article 10: This award shall take effect at the time and in the 
manner provided by the act of congress entitled “An Act Con- 
cerning Carriers Engaged in Interstate Commerce and Their 
Employees, Approved June 1, 1898.” All parties to this arbitra- 
tion having stipulated in writing, and incorporated in the record 
an agreement, extending the time within which the award may 
be made and filed, from the second day of April, 1913, to and 
including the twenty-third day of April, 1913, the arbitrators 
now, on this twenty-third day of April, 1913, signed this award 
without dissent in any particular to any of its provisions by any 
one of them, and have required the secretary to attest the same. 
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MEETINGS AND CONVENTIONS 


Western Canada Railway Club—H. D. Cameron, chief drafts- 
man, mechanical department, Canadian Northern, presented a pa- 
per on the hauling capacity of locomotives at the March meeting. 
He discussed the resistances that enter in the operation of loco- 
motives and cars, and recommended certain reductions in tonnage 
rating for low temperatures. It pointed out that most 
economical trainloading is something that must be finally deter- 
mined by experiments with a dynamometer car. 


was 


Master Car 
forty-fourth 


and Locomotive Painters’ Association—The 
annual convention will be held at the 
Laurier, Ottawa, Canada, September 9 to 12.. Papers will be 
presented on the following subjects: Railway Paint Shop Sup- 
plies; Finishing Steel Car Equipment; Safety First as Regards 
the Paint Shop; Economy in Locomotive Painting; Paint Pro- 
for Steel Equipment ; Mirrors; 
moving Old Paint from Equipment, and Brushes. A. P. 
Reading, Mass., 


Chateau 


tection Freight Silvering Re- 
Dane, 


is the secretary. 


New England Railroad Club—The thirtieth annual 
was held on March 11, 1913. 
President, C. B. Smith, mechanical engineer, Boston 
& Maine; vice-president, H. E. Astley, roadmaster, New York, 
New Haven & Hartford; treasurer C. W. Sherburne, 
finance committee, C. B. Smith, B. M Jones, F. A. Barbey. The 
new executive committee includes the officers and C. B. Breed, 
J. P. Snow, W. J. Cunningham, G. W. Wildin, E. W. Holst, F. O. 
Wellington, W. C. Kendall, P. M. Hammett and J. B. Hammill. 
The report of the secretary showed that the club has a member- 
ship of 578. The treasurer's report indicated a balance of $2,- 
844.22 on hand. 


meeting 
The election of officers resulted as 
follows: 


Be ston; 


Air Brake Association—The annual convention will be held 
at the Planters Hotel, St. Louis, Mo., May 6-9. 
to be discussed and the committees selected are as follows: 
Will the Triple Valve Operate as Intended? That Depends, 
S. W. Dudley; Starting, Running and Stopping Long Freight 
Trains, F. B. Farmer; Undesired Quick Action, Its Prevention 
and Remedy, C. N. Remfry; Clasp Type of Foundation Brake 
Gear, T. L. Burton; Friction and Wear of Brake Shoes, 
Robert C. Augur; Recommended Practice, S. G. Down, chair- 
man, Geo. R. Parker, H. A. Wahlert, J. R. Alexander, N. A. 
Campbell; Topical Subject, Air Hose Failures, T. W. Dow; 
Topical Subject, Steam Heat Drips, C. W. Martin. 


The subjects 


Railway Fuel Association—The following subjects will be 
discussed at the annual meeting, which will be held at the 
Hotel Sherman, Chicago, Ill., May 21-24: 

Standard Form of Contract Covering the Purchase of Rail- 
way Fuel Coal. 

Location, Construction, 
Bituminous Coal Mine. 

Sub-Bituminous and Lignite Coal as a Locomotive Fuel. 

Self-Propelled Railway Passenger Cars. 


Development and Operation of a 


Scaling of Locomotive Boilers and Resultant Fuel Loss. 
Modern Locomotive Coaling Station—Its Design, 
tion, Operation and Maintenance. 


Construc- 


The tentative plens for entertainment include a theater party 
on Wedresday evening, May 21; moving pictures of interior of 
mine works Thursday evening, May 22, and an automobile trip 
Friday afternoon, May 23. 


Railway Storekeepers’ Association—The tenth annual con- 
vention of this association will be held at the Hotel Sherman, 
Chicago, Ill., May 19-21, 1913. 
will be discussed: 

Reducing Inactive and Disposing of Obsolete Stock. 

Rolling Mills at Railroad Scrap Docks. 

Couplers and Parts, M. C. B. 
for Identification. 


The following regular subjects 


Economy Effected. 
Marking by Manufacturers 
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What Effect, if Any, Has a Well-Organized Store Depart- 
ment on the Operating Cost of a Railroad? 

The topical subjects which will be brought up for discussion 
are as follows: Store House; Store-House Casting Plat- 
forms; Oil House and Waste Storage; Dry Lumber Shed; 
Stationary Store Supply Car; Scrap Dock and Re- 
claiming Machinery; Specifications for and Testing of Ma- 
terial, and Effect on Storekeepers’ Stock; Ice—Proper Method 
of Storage; Disbursement, Shrinkage and General Handling on 
Railroads, and Standard Book of Rules Governing Store De- 
partment Practices. 


Master Boiler -lssociation—The following subjects 
will be discussed at the annual convention, to be held at the 
Hotel Sherman, Chicago, Ill, May 26-29, 1913: 


How many rows of expansion stays is it advisable to apply 


House; 


Makers’ 


to the crown sheet to secure the most efficient service, considering 
the wear and tear of the boiler? 

Is there any limit to the length of a tube in a boiler without 
a support midway of the boiler, and will a support prove ob- 
jectionable in circulation? 

When is a boiler in a weak and unsafe condition? 

Best method of superheating tubes, and the tools 
used. 


welding 


What effects do superheaters have on the life of fireboxes 
and flues? 

What are the advantages or disadvantages of using oxy- 
acetylene and electric processes 
repairs? 


for boiler maintenance and 

The proper inspection of a boiler while in service. 

Best form of grate to be used to insure removing of fire 
at terminals with the least abuse to the firebox and flues, in- 
suring the most economy as well as high efficiency in service. 

The best method of applying and caring for flues while en- 
gines are on the road and at terminals. 

Steel vs. iron tubes. What advantages and what success in 
welding them and advantages of either in maintenance, mile- 
age, etc. 

What benefit derived from treating feed water 
for locomotive boilers, chemically or otherwise? 


has been 


the following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 
Arr Brake Association.—F. M. Nellis, 53 State St., 
Convention, May 6-10, 1913, St. Louis, Mo. 
AMERICAN Rattway Master Mecuanics’ Assoc.—J. W. Taylor, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atlantic City, N. J. 
AMERICAN Rattway Toot Foremen’s Association.—A. R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 22-24, 1913, Chicago, Il. 
AMERICAN Soctety FoR TestinG MatertaLts.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 


Boston, Mass. 


Annual convention, June, 1913. 

ENGINEERS.—Calvin W. Rice, 29 W. 
Annual meeting, December 3-6, Engi- 
New York. 


AMERICAN SOcIETY OF MECHANICAL 
Thirty-ninth St., New York. 
neering Societies’ Building, Railroad session, Thursday 
morning, December 5. 


Car ForREMEN’s ASSOCIATION O} 


Curcaco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 
INTERNATIONAL RAtiLway Fuet AssoctAtion.—C. G. Hall, 922 McCormick 


building, Chicago. Convention, 


May 21-24, 1913, Chicago. 


INTERNATIONAL RAILWAY GENERAL FoREMEN’s ASSOCIATION.—William Hall, 


829 W. Broadway, Winona, Minn. Convention, July 15-18, 1913, 
Chicago, Ill. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssociATION.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913. Richmond, Va. 


Master BorLer Makers’ Assocration.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 

Master Car Bvuitpers’ Assocration.—J. W. Taylor, Old Colony building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 

MAstTER CAR AND LOCOMOTIVE 
P. Dane, B. & M., 


Ottawa, Can. 


Parnters’ Assoc. or U. S. aNp Canapa.—A 


Reading, Mass. Convention, Sept. 9-12, 1913, 

RAILWAY STOREKEEPERS’ Murphy, Bex C, Collinwood, 
Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, III. 

TRAVELING ENGINEERS’ Association.—W. O. Thompson, N. Y. C. & H. R., 
East Buffalo, N. Y. Convention, August, 1913, Chicago, Ill. 


ASSOCIATION.—J. P. 
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It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in heip- 
ing to bring this about. 

GENERAL 

The headquarters-of W. L. Kellogg, superintendent of motive 
power of the Missouri, Kansas & Texas, have been transferred 
from Parsons, Kan., to Denison, Tex. 

Max Fieper, general foreman of the Globe shops of the Ari- 
zona Eastern, has been appointed assistant superintendent of the 
Globe division of that road. 


Joun E. GarpNER has been appointed electrical engineer of the 
Chicago, Burlington & Quincy, with headquarters at Chicago. 

rep Hooker has been appointed superintendent of locomotive 
fuel service of the St. Louis, Brownsville & Mexico, with head- 
quarters at Kingsville, Tex. 


B. G. Horton has been appointed superintendent of locomotive 
fuel service of the New Orleans, Texas & Mexico, with head- 
quarters at DeQuincy, La. 


Epwarp A. Park has been appointed superintendent of motive 
power and equipment of the Peoria & Pekin Union, with head- 
quarters at Peoria, IIl., and the position of master mechanic, held 
by J. W. Hill, has been abolished. 


C. A. SELey has resigned as mechanical engineer of the Rock 
Island Lines, effective May 1, to engage in a manufacturing 
business, the details of which will be announced later. This 


closes a career of 25 
years of active railroad 
service. Mr. Seley was 


born December 26, 1856, 
at Wapella, Ill., and be- 


gan railway work in 
1879 as a draftsman for 
the St. Paul, Minne- 


apolis & Manitoba. From 
1881 to December, 1886, 
he was engaged in other 
work of a mechanical en- 
gineering nature, and 
then until January, 1888, 
was chief draftsman for 
the St. Paul & Duluth. 
The following four years 
with the Great 
Northern, and in May, 
1892, he entered the rail- 
way supply business, re- 
turning to active railway 
service in March, 1895, 
as chief draftsman for the Chicago Great Western. He left the 
latter road in April, 1899, to become mechanical engineer of 
the Norfolk & Western, which position he held until May, 1902, 
when he was appointed mechanical engineer of the Rock Island 
Lines, with headquarters at Chicago. Mr. Seley has been an 
active member of various railway associations in committee 
work, and has served as a member of the executive committee 
of both the Master Car Builders’ and Master Mechanics’ Associa- 
tions for many years. 


he was 





Cc. A. Seley. 


For three years prior to January 1 last 
he was a member of the sub-committee of mechanical officers 
of the Special Committee on Relations of Railway Operation to 
Legislation, which conducted the negotiations between the rail- 
ways and the Interstate Commerce Commission and the post- 
office department on safety appliances, boiler inspection rules 
and steel postal car specifications. He acted as chairman of this 
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sub-committee most of the time. Mr. Seley was president of 
the Western Railway Club in 1907 and 1908, and has been chair- 
man of various committees. He is also author of many papers 
on railway electrification and on car, locomotive and _ boiler 
design. His varied experience has built up for him a very large 
acquaintanceship with railway mechanical officers and railway 
supply men throughout the country. 


J. W. SMALL, formerly assistant general manager (mechanical) 
of the Sunset-Central lines of the Southern Pacific, has been ap- 
pointed superintendent of motive power of the Seaboard Air 
Line, with office at Portsmouth, Va., succeeding A. J. Poole, 
resigned. 


O. TEFTELLER has been appointed superintendent of locomotive 
fuel service of the St. Louis, Brownsville & Mexico, with head- 
quarters at Kingsville, Tex. 


T. F. Unperwoop, whose appointment as master mechanic of 
the St. Louis & San Francisco, at Paris, Tex., was announced 
in the April issue of the American Engineer, was born at 
DeKalb, Mo., in 1859, 
and was educated in the 
public schools at Atchi- 
Kan. He 
menced railroad 
when 15 years old as a 
waterboy on the Atchi- 
& Nebraska Rail- 
road, now a part of the 
Burlington system. In 
April, 1876, he entered 
the Central Branch shops 
of the Union 
a machinist 
remaining there for 4 
years, when he was 
transferred as a ma- 
chinist to Atchison, Kan. 
Later he served as a 
machinist for the Atchi- 
son, Topeka & Santa Fe 
at Raton, N. Mex., and 
for the Chicago & Alton, 
at Bloomington, IJl., remaining in the latter position for two 


son, com- 


work 


son 


Pacific as 
apprentice, 





T. F. Underwood. 


years, when he was appointed roundhouse foreman at Bowling 
Green, Mo. In May, 1888, he was appointed division foreman 
of the Atchison, Topeka & Santa Fe., at Atchison, Kan., and in 
February, 1893, was transferred to Emporia, Kan., as general 
foreman for the same company, in charge of locomotive and 
car work. In April, 1898, he was appointed division master 
mechanic of the same road at Winslow, Ariz., remaining there 
for one year, when he entered the service of the Kansas City, 
Fort Scott & Memphis as general foreman at Fort Scott, 
Kan. He was later transferred to Springfield, Mo., as general 
roundhouse foreman, remaining there until March, 1911, when 
he was appointed general foreman at Monett, Mo., in charge 
of locomotive and car department, the position which he held 
at the time of his recent appointment. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 
O. C. BreiscH has been appointed master mechanic of the 
Kansas City Terminal division of the Rock Island Lines at 
Armourdale, Kans. 


J. R. Grerner, general foreman of the Cincinnati, Hamilton 
& Dayton, at Lima, Ohio, has been appointed master mechanic 
of the San Pedro, Los Angeles & Salt Lake, with headquarters 
at Milford, Utah, succeeding T. M. Vickers, resigned. 


FRANK Hopper, division master mechanic of the Chicago, Rock 
Island & Pacific at Estherville, Iowa, has been appointed master 
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mechanic of the Duluth, Winnipeg & Pacific, with headquarters 
at West Duluth, Minn. 


F. A. Hussey has been appointed road foreman of engines 


of the Boston division of the Boston & Albany, with office at 
Beacon Park. 


J. E. Inettne has been appointed road foreman of engines 
of the Erie at Jersey City, N. J. 


J. Lane has been appointed road foreman of engines of the 
Buffalo division of the Erie. 


M. E. Mackerty has been appointed road foreman of en- 
gines of the Erie at Jersey City, N. J., succeeding J. A. Cooper, 
transferred. 


Mattuew F. Reacan has been appointed road foreman of 
engines, on the Hudson division of the New York Central & 
Hudson River, with headquarters at West Albany, N. Y., suc- 
ceeding W. P. Davis, promoted. 


L. J. McDonatp has been appointed road foreman of equip- 
ment of sub-divisions 30, 30-A and 31 of the Rock Island Lines, 
at Eldon, Iowa. 


T. R. McLeop has been appointed master mechanic of the 
Canadian Northern Ontario, with office at Toronto, Ont., suc- 
ceeding C. L. Webster, resigned. 


CAR DEPARTMENT 

SAMUEL LENzNER has been appointed master car builder of 
the Michigan Central, with headquarters at Detroit, Mich., suc- 
ceeding D. C. Mr. Lenzner was born June 30, 
1861, at N. Y., and been with the Michigan 
Central since July 12, 1886, when he began railway work as a 
coach carpenter. In September, 1889, he was made foreman 
of the cabinet department, and in March, 1909, was advanced 
to general foreman of the car department, which position he 
held until his recent promotion. 


Ross, resigned. 


Lancaster, has 


Joun Otto has been appointed general foreman, car depart- 
ment of the Michigan Central at West Detroit, Mich., succeed- 
ing Samuel Lenzner, promoted. 

D. C. Ross, master car builder of the Michigan Central at West 
Detroit, Mich., has resigned. 


SHOP AND ENGINE HOUSE 

H. G. Dorr has been appointed roundhouse foreman of the 
Rock Island Lines at Brooklyn, Iowa. 

J. F. Firzstumons has been appointed foreman boiler maker 
of the Erie at Hornell, N. Y., succeeding Jas. McNeil. 

J. I. Hatter has been appointed fitting shop foreman of the 
Erie at Susquehanna, Pa., succeeding James 
ferred. 

Fioyp S. 


Burrell, trans- 


HarTWELL has been appointed night roundhouse 
foreman of the Rock Island Lines at Biddle, Ark. 


J. H. Muscrove has been appointed roundhouse foreman of 
the Pittsburgh & Lake Erie at College, Pa. 


J. M. Ray has been appointed machine foreman of the Atchi- 
son, Topeka & Santa Fe, at Amarillo, Tex. 


F. J. Stutt has been appointed assistant foreman boiler maker 
of the Erie at Hornell, N. Y., succeeding Robert McKenzie. 


D. J. Suttivan has been appointed machine shop foreman of 
the Erie at Susquehanna, Pa., succeeding L. C. Emery, trans- 
ferred. 

C. W. Warcur has been appointed assistant roundhouse 
foreman of the Rock Island Lines at Forty-seventh street, 
Chicago. 

J. E. Wuiterorp has been appointed day roundhouse foreman 


of the Rock Island Lines at Cedar Rapids, Ia., succeeding 
W. H. Wenke, resigned. 
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NEW SHOPS 


ATCHISON, TopeEKA & SANTA Fe.—This company is planning 
to begin work shortly on a 12-stall roundhouse and shops at 
Wichita, Kan. 


CANADIAN NoRTHERN.—This company will enlarge its shops 
and increase its yard capacity at Pembina, N. D. 


Cuicaco & ALtton.—A contract has been let to George B. 
Swift & Company for a 30-stall roundhouse, a coal tipple and 
ash pit at Glenn Yards, Chicago. 


Cuicaco & NortH WeEsTERN.—This company will build a 
new 40-stall engine house, brick power house, store and oil 
houses, mechanical coal chute, water tank, ice house, and other 
buildings in connection with track changes and other im- 
provements at Green Bay, Wis., to cost approximately $350,000 
in all. 


Cuicaco, St. Paut, Minneapolis & OmMAHA.—This company 
has begun work on a new 32-stall roundhouse, machine shops 
and other improvements at Altoona, Wis. 


CINCINNATI, NEw Orteans & Texas Paciric.—Important im- 
provements in the Ferguson shops near Somerset, Ky., are con- 
templated. The work includes an extension to the shop building, 
additional storehouse and repair track capacity, and the installa- 
tion of a number of modern appliances. 


& Hupson.—Land has been purchased adjoining 
the shops of this company at Oneonta, N. Y., and several new 
buildings, including a coach shop, will be erected. 


DELAWARE 


GALvesTon, Harrissurc & San Antonio.—Repair shops and 


an 18-stall concrete engine house are to be erected at Del Rio. 
Tex. 


Lake SHore & MicnicAN SouTHern.—This company will 


build two roundhouses and a power plant at its Air Line Junc- 
tion yards. 


Loursvitte & NAsuHvitte—According to press reports the 
Louisville & Nashville is making plans for putting up a round- 
house, shops, etc., at Lexington, Ky. 


NATIONAL TRANSCONTINENTAL.—A_ 12-stall engine house, 


without machine shop, will be constructed at O’Brien, Que. 


PittspurcH & Lake Erie.—A contract has been let, it is 
said, for building a roundhouse, a shop structure, a storeroom 
and a power house at Dickerson Run, Pa. 

SPOKANE, PorTLAND & SeEatTLE.—This company has an- 
nounced plans for the expenditure of $200,000 for roundhouses, 
car shops and storage tracks. 


SPOKANE, PorTLAND & SEATTLE.—This company plans to erect 
a large engine house and shops at Overlook, Wash. 


& New Orvteans.—Work has been begun on new 


machine shop buildings and other improvements at Beaumont, 
Tex., to cost about $40,000. 


TEXAS 


FreIGHT Cars 1N Prussta.—The average 
Prussian freight cars in 1910 was 15.7 tons. Practically all of 
them have but two axles. Only one-third are fitted with brakes 
of any kind and only a very few of these with air brakes. Auto- 
matic couplers have not been adopted, although used experi- 
mentally. The standard box car of Prussia is 26 ft. long and has 
a capacity of 16.6 tons. Coal cars run in capacity from 22 to 40 
tons, but those of the higher capacity are relatively few. The 
dead weight of the standard box car is 10.7 tons, or 65 per cent. 


of its capacity —Wm. J. Cunningham before the New York Rail- 
road Club. 


capacity of all 
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SUPPLY TRADE NOTES 


¥ The Gould Coupler Co. has moved its New York office from 
347 Fifth avenue to 30 East Forty-second street. 


The Grip Nut Company is moving its Chicago office from 
the Old Colony building to 661-663 McCormick building. 


The Watson-Stillman Company, New York, has moved its 
Chicago office from the Rookery to the McCormick building. 


The Yale & Towne Manufacturing Company, New York, has 
moved its general offices from 9 Murray street, to 9 East For- 
tieth street, New York. 


The Horace L. Winslow Company, contractors and heating 
experts, has moved into new and larger offices at 990 Old 
Colony building, Chicago. 


Henry Jungerman, formerly in the motive power and inspec- 
tion department of the Harriman Lines, has been made railway 
representative of Tate-Jones & Company, Inc., Pittsburgh, Pa. 


H. Martin Gower, formerly in charge of the apprentice work 
on the Canadian Pacific, has accepted a position in charge of the 
railway department of the A. R. Williams Machinery Company, 
of Winnipeg, Ltd., with headquarters at Winnipeg, Man. 


Andrew Thompson, general manager of the Titanium Alloy 
Manufacturing Company, Niagara Falls, N. Y., will hereafter 
have charge of the sales of that company. A. C. Hawley has 
been made representative of the company for the Pittsburgh 
district, with office in Pittsburgh, Pa. 

A. E. Rosenthal has resigned his position as western repre- 
sentative of the Lima Locomotive Corporation, Lima, Ohio, 
and the Chicago office of that concern has been temporarily dis- 
continued. 
the 


Mr. Rosenthal retains his position as president of 


National Railway Equipment Company, Chicago. 
Davis-Bournonville Company, manufacturers of oxy-acetylene 
welding and cutting apparatus, West Street building, New 
York, has removed its New York office to the Hudson Ter- 
minal building, 30 Church street. The 
of the company has been moved from 


rooms 202-206 Monadnock block. 


office 
street to 


Chicago sales 
515 Laflin 


At a meeting of the board of directors of the United States 
Light and Heating Company, held Thursday, April 17, Charles 
A. Starbuck was elected chairman of the board of directors, 
J. Allan Smith was elected president, Frank P. Frazier and 
William P. Hawley were elected vice-presidents, and A. H. 
Ackermann was elected general manager. 


Charles Robbins, manager of the industrial and power depart- 
ment of the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., with office in Pittsburgh, has been made 
assistant sales manager, with office at East Pittsburgh. J. M. 
Curtin, assistant manager of the industrial and power depart- 
ment, has been made manager of that department, succeeding 
Mr. Robbins. 


Charles A. Lindstrom, chief engineer of the Pressed Steel 
Car Company, Pittsburgh, Pa., has been made assistant to the 
president, with headquarters in Pittsburgh; B. D. Lockwood, 
assistant chief engineer of the same company, has been made 
chief engineer; J. F. Streib, mechanical engineer of the com- 
pany, has been made assistant chief engineer, and Felix Koch 
has been made mechanical engineer. 


The Duff Manufacturing Company, Pittsburgh, Pa., has moved 
into its new plant and general office building on Preble avenue, 
Pittsburgh. The old works on Marion avenue have been dis- 
mantled. The new factory building has about 68,000 sq. ft. of 
floor space, and is located on a tract of ground approximately 
five acres. It has track connections with the Pennsylvania Rail- 
road and the Baltimore & Ohio. 


This company is also planning 
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to erect a new plant in the Chicago district, and one at either 
Windsor or Hamilton, Ont. Both of these plants are expected 
to be in operation in the fall of 1913. 


On account of the rapid development of the business of the 
Dearborn Chemical Company in Canada, a Canadian com- 
pany has been recently organized to carry on the business there, 
and make further extensions. A manufacturing plant is in 
process of erection at West Toronto, Ontario, with shipping 
facilities on both the Canadian Pacific and the Grand Trunk 
railways. The active head of the Canadian enterprise as vice- 
president and general manager is A. W. Crouch, who has been 
connected with the Dearborn Chemical Company for fifteen 
years, having established their Pittsburgh office, and been for 
the past eight years district manager, in charge of a number 
of branches. The Canadian company will specialize in the 
analysis and scientific treatment of boiler feed waters, both for 
steam railroads and stationary steam plants. 


Willard Doud, who on April 1, resigned as shop engineer 
of the Illinois Central, to engage in special work on industrial 
engineering projects, terminates a railroad career of eleven 


years, devoted principally to the design, construction and 
supervision of railroad shops and power plants. After a course 
in mechanical engineering at the University of Illinois, Mr. 


Doud in 1902 entered the employ of the Kenetfick Construc- 
tion Company, Kansas City, who were engaged in railroad 
construction work in Indian Territory. He remained in this 
work until 1904, when he entered the mechanical department 
of the Kansas City Southern, at Pittsburg, Kansas, in the ca- 
pacity of machinist’s helper, later serving as draftsman and 
chief draftsman with this company. Mr. Doud entered the 
service of the Chicago, Burlington & Quincy in 1905 as drafts- 
man on general and car design, and after two 
years in this work he was appointed shop engineer. While 
with the Burlington, Mr. Doud had general supervision over 
the mechanical end of shop improvements, and supervised the 
electrification of the West Burlington and the old Havelock 
shops, and had charge of the entire construction work of the 
new Havelock shops. In February, 1911, he entered the serv- 
ice of the Illinois Central as shop engineer, and during his 
two years’ service with that directed the work of 
Burnside, Waterloo and Memphis shops, the entire 
and electrical portion of the Centralia terminal, 
recently completed, and extensive improvements to the power 
plant equipment of the various shops Mr. Doud is located at 
15 West Kinzie street, Chicago. 


locomotive 


company 
electrifying 
mechanical 


GERMAN Locomotives.—In a paper before the New York 
Railroad Club, W. J. Cunningham states that the Prussian pas- 
senger locomotive on through trains is considerably lighter 
than ours, but there is not as much difference as is generally 
supposed. In that class of service the Atlantic and 10-wheel 
type predominate. A large proportion of all locomotives is of 
the compound type. Germany is the home of the superheater 
and nearly all engines are equipped with the device, as well 
as feed water heaters, draft regulators, screw reversing gear, 
and other appliances which are not common here. The interior of 
the cab, especially in those equipped also with cab signals, seems 
somewhat complicated to the American observer. The tank 
locomotive, which is comparatively light, appears to be the 
favorite in local passenger service. Freight locomotives vary 
in size, but most of them are little more than half the size of 
our freight locomotive. With the small freight cars and light 
grades of the main lines, the length rather than the weight of 
the train is the controlling feature, and heavy engines are not 
needed. In Southern Germany, however, where the grades are 
heavier, there are many locomotives which in weight and power 
compare favorably with those of the American consolidation 
type. In 1910, Prussia had 19,670 locomotives of all kinds. 
This is an average of 84 locomotives per 100 miles of line. 
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CATALOGS 


Forcing MAcuines.—National Header Talk Number 8, issued 
by the National Machinery Company, Tiffin, Ohio, deals with 
the National motor drive, wedge grip header, giving a descrip- 
tion and illustrations. 


Bortnc Macuines.—The Betts Machine Company, Wilming- 
ton, Del., has issued a leaflet illustrating an extra heavy, double 
drive, 8 ft. boring and turning mill built for the new Canadian 
Pacific shops at Calgary, Alta. 

3LACKSMITHING AND Drop Foreinc.—This is the title of a 
16-page bulletin issued by Tate-Jones & Company, 
rated, Pittsburgh, Pa. It is the first of a series, 
with welding, giving a number of illustrations. 


Incorpo- 
and deals 

Air Compressors.—The Ingersoll-Rand Company, New York, 
has issued a 28-page booklet dealing with their class PE direct 
connected, electrically driven air compressors. This booklet 
gives instructions for installing and operating, and includes a 
duplicate part list. 


GENERAL ELectric BuLLETINS.—Thompson Watt-hour meters 
is the subject of bulletin No. A-4092 recently issued by the Gen- 
eral Electric Company, Schenectady, N. Y. Bulletin No. 
A-4087 is devoted to a brief description of direct current motor 
starting panels for heavy service. 

SUPERHEATERS.—A 15 page booklet, issued by the Heine Safety 
Boiler Company, St. Mo., deals with that company’s 
superheater for stationary use, and includes a reprint, from the 
Journal of the Engineers’ Society of Pennsylvania, of a paper on 
Superheating, by C. R. D. Meier. 


Louis, 


Stoxers’ Toots.—The Economy Stokers’ Tool Company, Port- 
land, Maine, has issued a leaflet describing fire hoes, slice bars 
and pricker bars with detachable heads. The heads may be re- 
placed easily by the fireman while on duty, making it unneces- 
sary to take the tool to a blacksmith. 


Oi Switcnes.—The General Electric Company, Schenectady, 
N. Y., has issued Bulletin No. A-4113, describing small capacity 
oil switches, Type F, Forms P-3 and P-6, for induction motors 
of not over 25 h. p. capacity at 600 volts. This bulletin supersedes 
the company’s previous bulletin on this subject. 


Encine Latne—A quick change gear engine lathe that in- 
cludes all the improved appliances and attachments that lead to 
greater convenience or an improvement in production is fully 
illustrated and described in a leaflet being issued by the Cincin- 
nati Lathe & Tool Company, Oakley, Cincinnati, Ohio. 


Freep Water Heaters.—In a booklet recently issued by the 
Hoppes Manufacturing Company, Springfield, Ohio, various 
types of exhaust steam feed water heaters and purifiers for 
power plants are illustrated and briefly described. The catalog 
also shows a number of designs of steam separators. 


Turret Heap Bortnc Mitt.—The Gisholt Machine Company, 
Madison, Wis., is sending out a leaflet, to be bound in a toose 
leaf binder, which illustrates a 52 in. boring mill with a turret 
head in the center and an auxiliary side head. Some of the 
more important advantages of this type of machine are briefly 
referred to. 


GRAPHITE FOR THE Borter—Fine flake graphite when intro- 
duced into a boiler, penetrates the scale and gradually disinte- 
grates and loosens it. A small leaflet issued by the Joseph 
Dixon Crucible Company, Jersey City, N. J., explains the process 
and gives instructions in the best method of introducing it in 
the boiler and the kind of graphite that has proved most success- 
ful. 


Etectric FaAns.—The Sprague Electric Works of the General 
Electric Company, 527 West Thirty-fourth street, New York, 
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is issuing an attractive decorated catalog, printed in colors, 
fully illustrating and describing a complete line of electric fans, 
showing them as arranged for ceiling, bracket or portable use. 
Prices of complete fans and of all the parts of the various de- 
signs are included. 


HamMMeErR Die.—William E. 
issued a leaflet describing 


Sheehy, East Boston, Mass., has 
the Sheehy free rocking-faced ham- 
mer die by which tapered forgings may easily be made. The 
rocking member is so supported that it may rock freely about a 
fixed axis, the desired taper being obtained by holding the work 
at the required angle to the face of the hammer. 
work up to 8 in. thick. 


It will handle 


STEAM TurRBINES.—Elbert Hubbard recently made a visit to 
the works of the Kerr Turbine Company, at Wellsville, N. Y., 
and has written a booklet entitled, “A Little Journey to the 
Home of the Steam Turbine,” which records his 
impressions. This is expressed in the author’s well known 
distinctive style, and is most interesting. Copies are being 


Economy 


issued by the Kerr Turbine Company. 


HEATING wWitH ExHAust Steam.—A special type of control 
valve has been designed by the Monash, Younker Company, 
New York, for use when exhaust steam from a power plant is 
employed for heating. This valve, together with various types 
of pressure regulating valves and vacuum pump governors, is 
illustrated and briefly described in a recent publication from 
that company. This désign of radifier is claimed to be entirely 
noiseless and to give an unusually high efficiency. 


Motpinc Macuines.—Descriptions of jolt ramming machines 
in several sizes and operated by either electricity or compressed 
air, form the principal part of a catalog, designated as number 
51, which is issued by the Mumford Molding Machine Company, 
Chicago, Ill. A variety of other machines that have proved their 
ability to produce economies in connection with molding are also 
illustrated and briefly described. These include hand and power 
squeezers, as well as vibrator machines, power riddles, etc. 


DRILLING AND BorinG OPERATIONS IN RAILWAY SHops.—An 
article written by P. G. Valentine of the Chicago, Milwaukee & 
St. Paul, which recently appeared in the American Engineer, is 
being published in pamphlet form by Pawling & Harnischfeger, 
Milwaukee, Wis. In addition to the interesting description of 
the method of doing certain classes of work in the Milwaukee 
shops, the pamphlet also includes some facts in connection with 


the horizontal drilling and boring machine manufactured by this 
company. 


SHEARS AND PuNCHEs.—A 24-page catalog from the Young 
Machine & Tool Company, Worcester, Mass., illustrates several 
arrangements of moderate sized punches and shears, both com- 
bined and as separate machines. With each style a table is in- 
cluded giving the range of sizes procurable, together with the 
weight, capacity and price. The catalog contains a brief illus- 
trated description of some of the more important working parts 
of this design of punch and shear, and also illustrates an example 
of the type of engine lathe manufactured by the same company. 





Motor DriveN Track Cars.—A leaflet describing the No. 3 
triple ignition, motor car for railroad use is being issued by 
the Chicago Pneumatic Tool Company, Chicago. This car is 
atranged with a gasolene motor that drives through a series 
of clutches the same as an automobile. It is most substantially 
constructed for hard service and has two speeds ahead and 
two reverse. The reverse speeds are the same as those ahead, 
so that the car may be operated in either direction. A 4 h. p. 


motor is supplied, which gives the car a speed of 25 miles per 
hour. 


Briguettes.—A brief, comprehensive description of the mak- 
ing and use of briquettes, particularly as applied to this country, 
is included in a catalog issued by Renfrow Briquette Company, 
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Central National Bank building, St. Louis, Mo. Aw illustrated 
description of the Renfrow coalette press, which produces 
briquettes of an ovid round shape about 3% in. in diameter, and 
2% in. thick weighing from 13 oz. to 16 oz., occupies part of 
this booklet. A discussion of the grades of coal that have proved 
suitable for this work, as well as a discussion of the best binders 
and a full description of the process of making coalettes, is given. 


Cuain Grate Stokers.—An analysis of some 300 samples ‘of 
coal from mines in practically every coal producing district in 
this country and some from abroad, is included in a catalog is- 
sued by the Illinois Stoker Company, Alton, Ill. This company’s 
type of chain grate stoker is illustrated and described in detail, 
and illustrations showing its application to various types of boiler 
are given. An efficiency table based on the evaporation from and 
at 212 deg. F., giving the evaporation per pound of coal and the 
pounds of coal per horse power per hour that correspond to vari- 
ous ranges of efficiency from 50 per cent. to 80 per cent., and 
with coals having from 7,500 B. t. u. per pound to 14,500 B. t. u. 
per pound, is also included. 


RaiLroAp Motor Cars.—Complete illustrations and descriptions 
of four different types of gasolene railway motor cars are in- 
cluded in catolog No. 101, issued by Mudge & Company, Peoples 
Gas building, Chicago. These include a light inspection car suit- 
able for signalmen, telegraph linemen, inspectors, etc., a light sec- 
tion car for maintenance work, a heavy car for carrying large 
section and work gangs, and for performing heavy service, which 
is driven by the Jacobs design of four-cycle engine, and the 
Au-Tra-Kar, which is a portable power plant car designed pri- 
marily for laying tracks with screw spikes, and is also suitable for 
many other classes of construction work. These cars and their 
parts are very fully described, and the illustrations show them 
in operation. A price list of motor car accessories is included. 


GENERATING OXYGEN AND Hyprocen.—The principle of the sys- 
tem for the generation of oxygen and hydrogen that forms the 
basis of the apparatus designed by the International Oxygen 
Company, 115 Broadway, New York, is the separation of water 
into its elements by means of electricity. The apparatus consists 
of generators or cells each capable of producing 3 cu. ft. of 
oxygen and 6 cu. ft. of hydrogen an hour. The operation of 
the cells is entirely automatic and it is only necessary to fill 
them with a little less than a gallon of distilled water for 
twenty-four hours’ operation. Pamphet No. 9 from this com- 
pany discusses the operation of this system and gives a com- 
parison of costs with other methods of obtaining oxygen or 
hydrogen. The apparatus is illustrated and tests of it are given. 
Bulletin No. 10 from the same company gives a complete de- 
scription of the apparatus. 


CLrotu Pinions.—A new departure in noiseless pinions is de- 
scribed in bulletin No. A-4110, published by the General Electric 
Company, Schenectady, N. Y. These gears are made of a cloth 
or cotton filler compressed under a hydraulic pressure of several 
tons per square inch, and are held in compression by steel shrouds 
and threaded studs passing entirely through both the shrouds 
and the filler. They are applicable and especially desirable on 
a large number of machine tools, such as lathes, planers, traveling 
cranes, drill presses, punches, etc. It is claimed that they are 
as strong as the best grade of cast iron, that they are not liable 
to damage from contact with oil, that they are unaffected by 
atmospheric changes. They may be stored for an indefinite time 
without damage, are vermin proof, and have sufficient elasticity 
to absorb shocks. Beveled pinions, however, cannot be supplied. 
The bulletin also contains data relative to tooth dimensions and 
instructions for selecting the proper pinions. 


LittLeE Breaxs.—A little break in an air brake hose often 
means a resultant expense many times larger than the cost of 
new hose for many cars. Guilford S. Wood, Great Northern 
building, Chicago, IIl., is issuing a leaflet drawing attention 
to air hose failures, pointing out at what point on the hose 
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the greatest number of failures occur, what causes them and 
how they may be prevented. This discussion of the subject is 
interesting and convincing. Data are given showing the causes 
of failure in the percentage of total number, and the illustra- 
tions show how air brake hose usually fails. Among other 
features this booklet points out that 10 per cent. of the bursted 
hose fails on account of an internal puncture due to mounting 
by improper devices. Recent investigations have shown that it 
takes longer to mount the fittings by machinery than by hand, 
and that machine mounted hose is very liable to be punctured. 
The test developed that eight out of ten pieces of hose mounted 
by an air machine were punctured in the inner tube before 
going into service. 

Etectric DrivEN Arr Compressors.—Two publications on 
duplex, direct connected, electric driven air compressors are 
being issued by the Ingersoll-Rand Company, 11 Broadway, 
New York. The first, designated as No. 3008, fully describes 
this compressor, devoting 40 pages to illustrations of the vari- 
ous details and a discussion of the design. Among the prin- 
cipal features shown is an automatic clearance controller which 
consists of a number of clearance pockets which are auto- 
matically thrown in communication with the ends of each air 
cylinder in proper succession, the process being controlled by 
a predetermined variation in the receiver pressure. The hurri- 
cane inlet valve is a development of the original Sargent pis- 
ton inlet valve, and is so arranged that there can be no escape 
of clearance air. The inlet valve cannot open until the air 
in the clearance space has expanded down to the intake pres- 
sure. This valve is made very light to prevent shock when 
opening or closing. A large water separator or moisture trap 
is placed on the discharge pipe of the intercooler of this type 
of compressor when of 18 in. stroke and larger. This will 
separate entrained moisture from the air and insures the de- 
livery of practically dry air to the high pressure cylinder. A 
separate booklet, designated as Form No. 575, contains in- 
structions for installing and operating this type of compressor. 
It also includes a duplicate part list. 





PERFORMANCE OF GERMAN Locomortives.—William J. Cunning- 
ham in a recent paper before the New York Railroad Club, 
reported that the cost of maintaining locomotives in Prussia 
in 1910 averaged 4.8 cents per mile, which indicates commend- 
able efficiency even when due allowance is made for their small 
size. Failures are infrequent and the locomotives generally 
have the appearance of being well maintained. The Prussian 
policy differs from ours in that they expect and obtain a com- 
paratively long life from their locomotives. The average life 
of all locomotives in 1910 was 10.2 years. One-quarter of the 
entire equipment ranged from 10 to 20 years in service; 45 
per cent. ran from 5 to 10 years; and 22 per cent. had an aver- 
age age of less than 5 years. The average mileage per loco- 
motive in 1910 was 25,600. The same average for this country 
was approximately 29,100. The Prussian statistics showing the 
performance of locomotives are remarkably complete. Among 
other things they give the number of days all locomotives were 
in service, the per cent. of time in actual use, and the per cent. 
of time they were in the shops for repairs. They were actu- 
ally used in train service 32.79 per cent. of their time; 18.91 
per cent. of their time was spent in the shops for repairs; leav- 
ing 48.3 per cent. of the time when they were idle in or near 
the engine house. The high proportion of time idle is accounted 
for by their policy of single crewing. When not single-crewed, 
it is the general practice to assign one engine to two crews. 
Enginemen are required to do much of the light running re- 
pairs themselves, and on single-crewed engines the fireman is 
required to report at the engine house two hours in advance 
of leaving time, in which to kindle the fire and get up steam. 
At the end of the trip it is his duty to clean the fire and do 
other work which here is done by the engine house forces. 
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